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SUPPLEMENT TO THE BRITISH PERMIAN BRACHIOPODA. 


My ‘Monograph of British Permian Brachiopoda’ was published in April, 1858,— 
twenty-two years ago. Since that period only one more species has been added to the 
forms there enumerated. I have consequently but little to add to this Supplement. 
Many specimens of the described species have, however, been collected in the old 
localities, and in some new ones, and which may require to be noticed. The East 
Thickley Quarry, near the Stockton and Darlington Railway, has especially afforded a 
number of large and finely preserved specimens of several species, and a list of them was 
published in 1860, by the Darlington Naturalists’ Society, under the title, ‘ A list of Fossils 
found in the Marl-Slate and Compact Limestone at Hast Thickley.” From this we 
extract the followimg names:—l. Productus horridus; 2. Strophalosia lamellosa; 3. 
Stroph. Goldfussi; 4. Terebratula elongata; 5. Camarophoria crumena; 6. Spirifera 
alata; 1. Discina Koninckii; 8. Lingula Credneri ; and 9. Streptorhynchus pelargonatus. 

Thanks to the kindness of Messrs. R. J. Manson and T. Parker, I have been able to 
examine a large series of specimens they had collected in that remarkable locality. The 
specimens are generally in a very excellent state of preservation, and occur chiefly in a 
dark grey, compact limestone. Some specimens of Productus horridus show spines nearly 
three inches in length. Spirifera alata is better preserved than in any other place. 
Discina Koninckii (Sup., Pl. XXX, fig. 4) occurs very large and perfect, some specimens 
even showing remains of colour. Lingula Credneri is likewise finely preserved ; while: 
Streptorhynchus pelargonatus has attamed, and even somewhat exceeded, seven lines in 
length by eight in breadth (Sup., Pl. XXX, fig. 3). 

In 1864 was published in the ‘ Transactions of the Tyneside Naturalists’ Field Club ’ 
a very interesting paper, by Mr. James W. Kirkby, entitled, “‘On Some Fossils from the 
Lower Magnesian Limestone of Sunderland,’ and from this the following extracts 
are taken. 

‘The occurrence of fossils in the lower portion of the Permian or Magnesian limestone 
is so rare in the neighbourhood of Sunderland that I think it well to record the discovery 
of several species in the quarry of Messrs. Hartley and Co. at Bishopwearmouth. The 
beds wrought at this quarry are all included in that section of the Permian series of 
Durham which is now usually termed the Lower Limestone. The Marl-slate and the upper 
incoherent portions of the Lower red Sandstone are also occasionally exposed, but these 
are not worked ; of limestone alone there is about seventy-nine feet exposed.” 
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From this Lower magnesian limestone Mr. Kirkby enumerates the occurrence of three 
species of Brachiopoda, and of these I have seen specimens, namely : 

1. Spirifera Uret, comparatively common, but always in detached valves, and he states 
that he has seen this species fully 3'4ths of an inch in width. 

2. Camarophoria crumena, which appears to be rare, since he got only a single 
fragment of the shell, but quite sufficient to identify it. 

3. Of Chonetes a species, which he did not name, but has subsequently identified with 
the Chonetes Davidsonit of Baron Von Schauroth, and of which I will now append a 
description. 


Genus, Cuonetes, Jscher. 


1. Cuonrtes Davipsoni, Schauroth. Sup., Pl. XXX, figs. 1, 2. 


CuoneteEs Davipsont, Schauroth. Zeitschr. d. Deutschen Geologischen Gesellschaft 


Jahrg., 1856, p. 222, pl. xi, fig. 1, 1856. 
— sp.? Dav. Carb. Mon., p. 279, 1863. 
— — J. Kirkby. Trans. Tyneside Naturalists’ Club, 1864. 


Shell marginally semicircular, and either as long as broad, or broader than long. 
Valves concavo-convex. Hinge-line straight, and nearly as long as the breadth of shell. 
Cardinal extremities angular. Dorsal valve concave, flattened near and at cardinal angles ; 
hinge-area narrow. Ventral valve convex, also flattened at and close to cardinal angles. 
Area triangular, divided in the middle by a fissure, partly arched over by a pseudo- 
deltidium. Along the cardinal edge, on either side of the beak, a row of three or 
four delicate, hollow, tubular spines, becoming gradually longer as they recede from 
the extremity of the beak, and diverging obliquely from the cardinal edge. Surface 
marked with numerous radiating striae, crossed by concentric lines of growth. 

Length 5, width 6 lines. 

Oés.—In 1856 both Mr. Kirkby and myself felt embarrassed as to the identification 
of some indifferently preserved specimens of this species, and Mr. Kirkby could not 
perceive in his specimens the radiating striae which usually characterise shells of this 
genus. ‘The subsequent discovery of perfect examples showed these radiating striz, and 
it has appeared to both Mr. Kirkby and myself that, although larger, it may in all proba- 
bility be referable to the Chonetes Davidsoni of Baron Schauroth. In some of the English 
specimens the hollow spines were of comparatively great length, some of them being 
nearly as long as half the length of the shell. It is not the Chonetes Hardrensis, as I at 
one time thought it might be; and Prof. L. de Koninck is of opinion that the Devonian 
species does not occur in the Carboniferous rocks of Great Britain, and that the shell 
attributed to it is his Chonetes Laguessiana. 
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Chonetes Davidsoni was first. discovered by Mr. Kirkby, along with large examples of 
Sp. Uret and Camarophoria crumena, in a light yellow Lower magnesian limestone at 
Hartley’s Quarry, Millfield, Bishopwearmouth, Sunderland. Baron Schauroth’s specimens 
were found in a similar kind of rock (Mergelschiefer of Ilmenau). Both the English and 
German specimens are of a white colour, due to the matrix, and vary considerably in 
shape. 

Mr. Kirkby informs me that “the Brachiopod that appeared first in the Permian 
formation of the north of England is Lingala Crednerz, which is found in a thin, irregu- 
larly deposited, sandy marl, full of pebbles, that rests on the Coal-measures, at Hast 
Thickley and Midderidge, in Durham. ‘The bed is only two or three inches thick ; the 
Lingule are numerous and fully larger than im the Mari-slate above ; and occasional 
examples of Monotis speluncaria, Schlotheim, occur with them. 

In the Mart-State Lingula Credneri is a common fossil in certain localities in South 
Durham ; Discina Koninckii sometimes occurs with it. 

Lowrr Limustonr.—These species range up for some distance into the thin lime- 
stones that overlie the Marl-slate ; and as the limestone becomes purer are gradually 
joined by Productus horridus, Strophalosia lamellosa, 8. Goldfussi, Streptorhynchus pelar- 
gonatus, Chonetes Davidson, Camarophoria crumena, Terebratula elongata, Athyris pec- 
tinifera, Spirifera alata, S'. Urei, and Spiriferina multiplicata. In some localities these 
Brachiopods are not rare, and are pretty well developed. This remark more particularly 
applies to the localities of Whitley, certain beds at Hartley’s Quarry, and at Hast 
Thickley, in Durham, and to the quarries near Nosterfield in Yorkshire. But, as a rule, 
Brachiopods (as well as other fossils) are not rife in the lower division of this formation, 
and occur in a badly preserved and somewhat dwarfed condition. The species which 
most repeatedly occur are Strophalosia lamellosa, Terebratula elongata, and Productus 
horridus. 

Tur Mippie or Saett Limesrons.—lIt is in the middle division of the formation, 
as developed in North Durham, that Brachiopods (along with other forms of marine life) 
are best represented. Of the eighteen species found in the formation in Great Britain, 
sixteen occur im this portion of it, and in certain localities (‘Tunstall Hill, Humbieton 
Hill, and Ryhope Field House) in great abundance. TZerebratula elongata, Spiriferina 
multiplicata, Camarophoria crumena, C. globulina, Productus horridus, and Strophalosia 
Goldfusst, are perhaps the most common and characteristic. 

In the Upper Liwestone of Durham, as well as in the middle and upper divisions 
of the Magnesian limestone, in Yorkshire, no Brachiopods have been seen. Neither are 
they known in Permian deposits south of Yorkshire, or in the West of England, or any- 
where else in the British area except, possibly, in Warwickshire, where some curious 
sandstone casts have been thought to resemble S¢rophalosia.”” 


1 «Mem. Geol. Survey, Warwickshire Coal-Field,’ p. 31. 
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List of the principal localities in Yorkshire, Durham, and Northumberland, whence 
Permian Brachiopoda have been obtained.’ 


DurRHAM. 


Tunstall Fill, two miles south of Sunderland, 13 species of Brachiopoda have been 
found in Shell-limestone. 

Hartley Quarry, Sunderland, 7 species ; viz. 6 from Lower Limestone, 1 from Shell- 
limestone. 

Humbleton Hill, one and ahalf mile south of Sunderland, 9 species, in Shell-limestone. 

Sunderland Poorhouse, 3 species, in Shell-limestone. 

Clavheugh, river bluff and railway-cutting, about three miles west of Sunderland, 8 
species ; 5 in Lower Limestone, 6 in Shell-limestone. 

Pellion Quarry, two miles west of Sunderland, 4 species; 2 in Lower Limestone, 2 in 
Shell-limestone. 

Hylton Castle, quarry to the north of the Castle, three miles north of Sunderland, 9 
species, in Shell-limestone. 

Southwick Red House, small quarry on farm of that name, two miles north-west of 
‘Sunderland, 1 species, Shell-limestone. 

Silksworth, about three miles south-west of Sunderland, 3 species in Shell-limestone. 

Offerton quarry, or sand-hole, four miles south-west of Sunderland, Lower Limestone, 
2 species. 

Westoe, near South Shields, 2 species, from Lower Limestone. 

Frenchman's Bay, two wiles south of the Tyne, Lower Limestone, 1 species. 

Rough Dene, south of Houghton-le-Spring, Lower Limestone, 2 species. 

Moorsley Quarry, four miles from East Durham, 2 species, from Lower Limestone. 

Ryhope Field House, old quarry, about four miles south of Sunderland, Shell-limestone, 
10 species. 

Dalton-le- Dale, quarry village of that name, Shell-limestone, 9 species. 

Hawthorne, nearly three miles south of Seaham Harbour, Shell-limestone, 3 species. 

Easington, a quarry a little east of that village, four miles south of Seaham Harbour, 
‘Shell-limestone, 1 species. 

Sherburn, three miles east of Durham, Lower Limestone, | species. 

Ferry Hill, cattmg on the North-Eastern Railway, to the east of the village, Marl- 
slate, 1 species; Lower Limestone, 3 species. 

Summerhouse, quarry near the village of that name, six miles west of Darlington, 
Lower Limestone, 2 species. 

Langton, quarry south of hamlet of that name, about a mile and a half north of 
Gainford, Lower Limestone, 4 species; Shell-limestone, | species. 


1 T am indebted for this list to my able friend Mr.- Kirkby. 
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East Thickley, quarry near the Stockton and Darlington Railway, about three miles 
south-east of Bishop Auckland, in Marl-slate, 2 species; Lower Limestone, 8 species ; 
Shell-limestone, 1 species. 

Midderidge, half a mile east of the last locality, Marl-slate, 1 species ; Lower Limestone, 
1 species. 

Morton Tinmouth, quarry south of the hamlet of that name, Lower Limestone, | 
species. 

Limekiln Banley, quarry near the Roman road, about six miles south of Bishop 
Auckland, Lower Limestone, 2 species. 

Castle Elden Due, Shell-limestone, 1 species. 


YORKSHIRE. 


Chapel Houses, railway-cutting near farm of that name, two miles west of Pierce 
Bridge, Lower Limestone, 3 species. 

Crakehall, old quarry near the village, two miles north-west of Bedale, Lower Lime- 

stone, 6 species. 

; Thornton Watlas, quarry to the south of the village, three miles south of Bedale, 
Lower Limestone, 2 species. 

Nosterfield, quarries near the village well, about three miles east of Masham, Lower 
Limestone, 4: species. 

Wentbridge, road-cutting about five miles south-east of Pontefract, Lower Limestone, 
1 species. 

FTampole, old quarry near the Swan Inn, Hampole, Lower Limestone, 1 species. 

Hampole Stubbs, on the Doncaster and Waterfield Road, a little west of Little John’s 
Well, Lower Limestone, 1 species. 

Garnundway, Lower Limestone 1 species, Shell-limestone 1 species. 

Brodsworth, old quarries to the west of the village, which is about five miles west of 
Doncaster, Lower Limestone, 1 species. 

Thrislington Gap, i Marl-slate, 2 species. 

Conisborough, five miles south of Doncaster, quarry near the west end of the village, 
Lower Limestone, 1 species. 


NORTHUMBERLAND. 


Whitley quarries, two miles north of North Shields, Lower Limestone, 4 species. 
Tynemouth, Lower Limestone, 7 species. 


It would appear from an examination and enumeration of the species occurring in 
each locality that it is in the Lower and Shell limestones that the larger number of species 
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have been met with, and especially so in the Shell-limestones of Tunstall Hill, Humbleton 
Hill, Ryhope Field House, Dalton-le-Dale, and in the Lower Limestones at East Thickley, 
Crakehall, and ‘Tynemouth ; but, as a rule, the same species occur in these two divisions 
of the Permian system. Very few species are found in the Marl-slate, Lingula Credneri 
and Discina Koninekii being the only species of Brachiopoda with which Iam acquainted. 
Discina Koninckii has been also found in the Lower Limestone of High Side Bank, 
Crakehall, and Hast Thickley, while Zcagula Credneri has likewise been obtained from 
the Lower Limestone of Hast Thickley and Crakehall. 

Productus horridus, Strophalosia Goldfussi, Terebratula elongata, and Camarophoria 
crumena appear to be the most abundant and characteristic species, occurring in the 
largest number of localities. P. horridus is stated to occur likewise at Dodiddle’s Quarry, 
near Laughton-en-le-Morthen (see ‘Memoir on Geology of Quarter Sheet, 82, N.E.,’ 
p. 12), and near Sleningford, north of Ripon (see Jos. Lucas “On the Permian Beds of 
Yorkshire,” ‘ Geol. Mag.,’ vol. ix, p. 342). At Nosterfield the narrow variety of Prod. 
horridus is found in swarms, but somewhat dwarfed. 
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SUPPLEMENT TO THE BRITISH CARBONIFEROUS BRACHIOPODA. 


Tux first, second, third, fourth, and fifth parts constituting my Carboniferous Mono- 
graph were respectively published in April, 1858, November, 1859, March, 1861, 
December, 1861, and May, 1863. 

Although very extensive researches and collecting of specimens have taken place since 
the periods above named, by a number of experienced geologists, eleven species only, 
either new or new to Great Britain, appear to have been discovered, viz. Lingula 
Thomson, Dav.; Discina Craigu, Dav.; Athyris pisum, Dav.; Spiriferina Htheridger, 
Dav. ; Rhynchonella reflexa, de Kon. ; Rh. Brockleyensis, Dav.; Rh. Glassi, Dav.; Camaro- 
phoria Kingit, Dav. ; Rhynchopora Youngit, Dav. ; Productus complectens, Ktheridge, jun. 
P. Grifithianus, de Kon. 

It will, therefore, not be necessary to revise the whole subject in connection with the 
Carboniferous species in this Supplement; I shall, however, be able to add a good deal 
of useful information respecting some of the species already described in the Monograph, 
and give figures of better examples of several of them; and this will complete, as far as 
is within my power, the history of the species that lived in the British area during the 
Carboniferous period. 

Many friends have kindly and zealously contributed to the work by affording me 
not only their valuable and valued help, but by undertaking several special investiga- 
tions under favorable circumstances; and I have endeavoured to reproduce their obser- 
vations as much as possible in their own words. I would, therefore, tender my grateful 
thanks to Prof. W. King, D.Sc.; Prof. Dr. L. de Koninck ; Profs. Ramsay and Geikie ; 
Mr. John Young, of the Hunterian Museum, Glasgow ; the Rev. Norman Glass, of Man- 
chester ; Mr. J. Neilson, Mr. J. Thomson, and Mr. J. Armstrong, of Glasgow; Mr. R. 
Craig, of Beith ; Dr. Rankin, of Carluke ; Messrs. Etheridge, father and son ; Mr. J. Smith, of 
Stobs, Kilwinning ; Mr. J. Aitkin, of Manchester; Mr. J. Wright, of Belfast ; Dr. Hunter, 
of Carluke; Mr. J. W. Kirkby, of Ashgrove; Mr. A. Somervail, of Ediburgh ; Mr. G. T. 
Whidbourne, of Bristol ; Mr. R. Howse, of Newcastle ; Mr. J. F. Walker, of York; Mr. 
J. Eckles ; the Rev. W. Downes, of Collumpton ; Mr. Tym, of Castleton, &c. 

The geology of the Carboniferous system has within the last few years received con- 
siderable attention from several able observers, but it will not be possible in this Supple- 
ment to discuss that important subject. A few general observations will, however, be 
necessary. In a letter dated the 5th of April, 1879, Prof. Ramsay, in answer to a 
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question put to him, writes: “The Carboniferous series is so inconstant when very large 
areas are concerned, that no description of lithological succession applies to the whole. 
If you turn to p. 119 of the last edition of my ‘ Physical Geology and Geography of 
Great Britain’ (1878), you will see the order of succession for Wales and the Bristol 
and Mendip country, omzéting the yellow sandstone with plants, Ireland, &c. In Derby- 
shire the Millstone-grit begins to get much interstratified with shales, and what Binney 
called the Ganister beds come on in Lancashire above the Millstone-grit. If the 
Ganister is in South Wales, Logan and DelaBeche did not recognise it. North of 
Derbyshire, part of Yorkshire, and in great part of Northumberland and Durham, the 
Millstone-grit gets more and more mingled with shales, and in Northumberland and its 
borders the Carboniferous Limestone also gets so largely interstratified with shales and 
sandstones that the limestone, as such, is but moderately developed, while in Cumber- 
land and Westmoreland the limestene is very massive and thick, as a whole. here are 
beds of coal in the Carboniferous Limestone series in Northumberland, and in Scotland, 
in Edinburghshire ; about Dalkeith half the coals of that coalfield are below the Millstone- 
grit and limestones, for there are several thin beds of limestone.” 

At p. 119 of his ‘ Manual of Geology’ Prof. Ramsay says: “ In the south and middle 
of England, the Carboniferous rocks consist chiefly of limestone at the base, and Coal- 
measures above. Including the South of Wales, the Forest of Dean, the Somersetshire 
and other areas, a typical section of the beds is as follows : 

Feet. Feet. 


Coal-measures . : ; E 1000 to 12,000 
Millstone-grit . : : ; 500 ,, 1,000 
Yoredale rocks. : : : 100 ,, 1,000 
Carboniferous or Mountain limestone : 500 ,, 2,500 
Carboniferous limestone-shales : : 100s. 500 
Yellow sandstone with plants, Ireland, &c. : LOR: 200 


Generally resting on Old Red Sandstone.” 


He adds, “ The yellow sandstone bed often forms a passage from the Old Red Sandstone 
to the Carboniferous rocks, and the plants have Carboniferous affinities. The accom- 
panying s/ales in Pembrokeshire and elsewhere contain numerous fish teeth, Spirifers, 
Productus, and a few Lingulas and the Carboniferous Zimestfone, which is more than 
2000 feet thick in South Wales and in Somersetshire, is so highly fossiliferous that it 
may be stated that the whole of the limestone once formed parts of animals. The 
lowest 500 feet consists chiefly of fragments of Hzcrinites. The Yoredale rocks of 
Yorkshire have no precise lithological parallel in South Wales and Somerset. They 
consist chiefly of shales and sandstone, with marine shells, and occasional land plants, 
The dilstone-grit of South Wales is comparatively unfossiliferous, but sometimes con- 
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tains remains of plants, and more rarely Orthoceras and other marine shells.”! The Coal- 
measures, as stated in the section, are from 10,000 to 12,000 feet thick, and consist of 
alternations of sandstone, shale, fire-clay or under-clay, coal, and ironstone. 

At page 133 of the same Manual Prof. Ramsay remarks, “It is impossible to have 
an intimate knowledge of the Carboniferous rocks, even within the limited area of the 
British Islands, without coming to the conclusion that the various strata were formed in 
seas, Some comparatively open and deep, some shallow, estuarine, and restricted in area, and 
some in fresh water; and, second, that the beds of Coal were due to terrestrial vegetable 
growths that flourished and died on the land, and were buried with the soils on which 
they grew. To examine all these points in full detail would require the writing of a 
special treatise.” See Godwin-Austen, ‘Quart. Journ. Geol. Soc.,’ vol. xii, p. 42, &c. 

The explanations of the Sheets of the Geological Maps of England, Wales, and 
Ireland contain also many details and lists of Brachiopoda, for which there is not 
space in these pages. In the sequel, allusion will be made to Scotland separately, as 
the species of Brachiopoda in that portion of the United Kingdom have been most 
carefully referred to their precise horizons. 

A very important and able memoir by Prof. Edward Hull, M.A., F.R.S., “On the 
Upper Limit of the Essentially Marine Beds of the Carboniferous Groups of the British 
Isles and adjoining Continental Districts, with suggestions for a fresh classification of the 
Carboniferous series,” has been published in p. 613 e¢ seg. of the thirty-third volume of 
the ‘ Quarterly Journal of the Geological Society,’ 1877. 

At p. 615 of his memoir Prof. Hull gives the following succession (see next page) 
of the strata in the British Carboniferous districts as now generally recognised,” and for 
the purpose of easy reference has arranged them into stages. 


1 The reader’s attention is invited to a paper by D. C. Davies, F.G.S., “On the Millstone-Grit 
of the North- Wales Border,’ published in the ‘ Geological Magazine,’ vol. vii, February and March, 1870 ; 
also to memoir by W. Prosser, F.G.S., ‘‘On the Fossiliferous character of the Millstone-Grit of Sweeney, 
near Oswestry, Shropshire,” ‘Geol. Mag.,’ vol. 11, p. 107, 1865.  Spirifer bisulcatus, an Athyris, Prod. 
semireticulatus, P. costatus, Streptorhynchus crenistria, are alluded to. 

2 *Coal-Fields of Great Britain,’ 3rd edit., p. 80. . Index-sheet of Formations of the Geological 
Survey Map, 1871. 
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The British Carboniferous Series. 
Beds in descending order, with Localities. 


Name OF ForMATION. 

Upper Coal-Measures. Reddish and grey sand- 
stones, breccias, and clays, with thin coal 
seams and limestones. 

Fossius (freshwater or estuarine). Fish (mi- 
gratory): Crustacea, Leperditia inflata ; An- 
nelids, Spirorbis earbonarius. 

Middle Coal-Measures. Yellowish sandstones, 
clays, and shales, with thick coals. 

FossILs Fish 

(migratory): Molluscs, Anthracosia, Anthra- 


(freshwater or estuarine). 
comya ; Crustaceans, Beyrichia, Lstheria ; 
Annelids, Spirorbis. Marine species rare. 

Gannister beds (Phillips) or Lower Coal-Mea- 
sures. Flagstones, shales, and thin coals, 
with hard siliceous floors (Gannister). 

FossILs (marine). Fish, similar to those above 
(migratory): Molluscs, Goniatites, Discites, 

Monotis, 
pecten, Anthracosia, Lingula, &c. 

Millstone-Grit Series. Coarse grits, flagstones, 


and shaies, with a few thin coal seams. 


Orthoceras, Posidonia, Aviculo- 


Foss1ts (marine), similar to those of the 
Lower Coal-Measures. 

Yordale Series. Shales and grits passing down- 
wards into dark shales and earthy limestones. 

Fossits (marine), including Goniatites, Aviculo- 
pecten, Ctenodonta, Chonetes, Discina, Posi- 
donomya, Productus, Se. 

Carboniferous Limestone. Massive limestone, 
passing northwards into several beds, with 
intervening shales and grits. 

Fossits. Fisk, Crustacea, Molluses, Crinoids, 
Corals, &c., all marine species. 

Lower Limestone-Shale and Calciferous Sand- 
stone. Dark shales in some places; grits, 
conglomerates, and red sandstones and shales 
in the northern districts. 

Fossits. Spirefera cuspidata, Rhynchonella 
pleurodon, &c. 

Upper Old Red Sandstone. 
and conglomerates. 

Fossius (freshwater ?): not well represented in 


England. 


Yellow sandstones 


LOcALITIES. 
Manchester, Stoke-on-Trent, New- 
castle-under-Lyne, south part of 
Dudley Coal-field; Banks of the 
Dee, near Ruabon ; Hamilton and 
Ayrshire in Scotland. 


Central portions of all the coal- 
fields of England and Wales; Upper 
Coal-Measures of Scotland. 


South Lancashire, North Stafford- 
shire, North Wales, and South 
Wales. 


Uplands of Yorkshire, Lancashire, 
and Derbyshire ; North Stafford- 
shire, and North and South Wales, 
&e. 

Uplands and valleys of Lanca- 
shire, Yorkshire, Derbyshire, North 
Staffordshire, Wales, &c. 


Wales (North and South), Derby- 
shire, Yorkshire, Cumberland; in 
Scotland, the Lower and Main Lime- 
stone. 


South Wales, Northumberland, 
and Durham; in Scotland, Calci- 
ferous-Sandstone Series. 


South Wales, Northumberland ; 
Scotland (Dura Den) ; Jreland (Kil- 
torcan). 
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Through the kindness of Mr. R. Etheridge, F.R.S., I have been able to examine with 
great attention the very large series of Carboniferous Brachiopoda in the Jermyn Street 
Museum, the result of many gleanings effected during the Geological Survey of the 
Carboniferous districts of England; but in that large collection I could not discover a 
single species now new to Great Britain, or that had not been described and illustrated 
in my Monograph. 

In several local catalogues of Carboniferous fossils we find long lists of Brachiopoda, 
such as in one for the neighbourhood of Wetton, in Staffordshire, by Mr. S. Carrington ; 
another by Mr. 'T. Wardle, in his ‘Geology of Leek’; but these catalogues do not 
contain anything new, or that I had not previously had the advantage of being able to 
examine. 

A few species new to Ireland have been discovered by Prof. King and Mr. Joseph 
Wright, of Belfast. Thus, to Prof. King we owe the discovery of a new species of 
Camarophoria C. Kingiit, Dav.; to Mr. J. Wright, Athyris expansa, Retzia ulotriz, 
Rhynchonella trilatera, Camarophoria crumena, Rh. reflexa, Productus proboscideus, and 
Pr. Youngianus ; but all these were already described from Hngland in my Monograph, 
but not known to me from Ireland at the time of publication. 

It is, of course, very difficult to estimate correctly, or even approximately, the number 
of really good species that have been discovered in the Carboniferous rocks from the 
whole world, because they cannot be critically examined and compared, especially as so 
great a number of so-termed species are spread over an extensive geographical surface of 
the world; and, secondly, because it is no easy matter to determine what are really 
species, varieties, or synonyms, the variety often for one author being a species for 
another, and vice versd. 

Full credit, as well as the sincere thanks, of all geologists and palzontologists should 
be given to that veteran in science, John J. Bigsby, M.D., F.R.S., for the ability and 
truly immense trouble and perseverance he has shown in the preparation of his very 
valuable work, ‘Thesaurus Devonico-Carbonarius ’ (1878), the result of many years of 
patient research, in which he has carefully tabulated all the Devonian and Carboni- 
ferous species of Brachiopoda known to him up to the period of its publication. Dr, 
Bigsby informs me that from the Carboniferous rocks of Europe he has tabulated 491 
species, and from America 384, giving a total of 875; but that this number would have 
to be reduced by fifty as species common to both Europe and America. ‘he number of 
Carboniferous species named in his ‘ Thesaurus’ would, therefore, amount to about 825. 
Moreover, since the publication of his work he has tabulated some 114 more, derived 
from other countries, and these increase the number to 939! 

Out of this number I find that some 143 species, and a few named varieties, have 
been described by myself from Great Britain. 

Although the total number of 939 will, no doubt, have some day to be very con- 
siderably reduced, still it will show how numerous ‘and varied were the species of 
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Brachiopoda that lived durmg the Carboniferous period, and especially so during the 
deposition of the limestone series and its accompanying shales. 


SCOTLAND. 


‘The geology and paleontology of the Carboniferous period has been elaborately 
investigated by the Geological Survey of Scotland, under the able directorship of Archi- 
bald Geikie, F.R.S., as well as by many indefatigable, independent Scottish geologists, the 
larger number being Fellows of the Geological Societies of Edinburgh and Glasgow. 
Too much praise cannot be bestowed upon those gentlemen who have devoted many 
years of their lives to carefully assembling, and drawing up catalogues of, Scottish fossils ; 
a subject demanding considerable time, knowledge, care, and research. 

Mr. Geikie informs me that a general section of the Scottish Carboniferous system 
is as follows: 


| Upper Red Sandstone. 


=| Coal-measures. Upper Coals. 


| Flat Coals of Midlothian. 
Coal-measures Series . 


Millstone-Grit Millstone-Grit, or Moor Rock. 


Upper Limestones. 


GarboniercusclamestonclSeniesi: Lower Coals. Edge Coals of Midlothian. 


| Lower Limestones and Hurlet Coal. 


Cement-stone Group. 


Calciferous-Sandstone Series 


como! Red Sandstone Grit. 


—_—_—_— SN aS OF co eee 
j I a Pont | a i BARE 


L 
ba 
The x marks the place of the Corrie limestone of Arran. Mr. Geikie adds, “Of course it is open 


to any[one to say that the Calciferous Sandstones are = base of Carboniferous Limestone and whole of 
the Lower Limestone-shales.” 
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Although a small number of Scottish Carboniferous Brachiopoda had been collected, 
described, and figured between the years 1757 and 1859, by David Ure, Dr. Fleming, 
Sowerby, and others, it was only in 1860 that, in a ‘ Monograph on the Carboniferous 
Brachiopoda of Scotland, I was able to describe and illustrate some forty-nine 
species and named varieties; a similar number being likewise recorded in my ‘ Carb. 
Monograph,’ published by the Paleontographical Society durmg the years 1858—63. 
Subsequent to the publication of the works above referred to, Lingula Thomsoni, Dav., 
Disceina Craigi, Dav., Athyris pisum, Dav., Spiriferina Htheridgei, Dav., Rhynchonella 
Brockleyensis Dav., Rhynchopora Youngi, Dav., Productus complectens, Etheridge, and 
Prod. Grifithianus, de Koninck, have been added to the Scottish species already 
catalogued; and they will be described in the sequel. After a careful re-examination of 
all the species hitherto collected in Scotland, I find that they amount to about fifty-nine 
in number, and of these I append a catalogue, in which the geological horizon and 
some of the principal localities have been noted. 

In 1864, vol. 1 of the ‘Transactions of the Geological Society of Glasgow,’ p. 37, 
Mr. James Thomson published an account and list of the Brachiopoda collected by 
himself in the Campbeltown district, twenty-one or twenty-two in number. 

In 1871, in vol. il, part 2, of the ‘ Transactions of the Geological Society of Glasgow,’ 
a valuable catalogue of the Carboniferous Brachiopoda of the West of Scotland, with 
geological position and localities, was drawn up by Mr. James Armstrong ; but no new 
species are recorded. 

In 1872, in his ‘Geology of Arran and other Clyde Islands,’ p. 225, 4th edition, 
Dr. Bryce mentions twenty-six species of Carboniferous Brachiopoda from Corrie and 
Salt-pans, Glen Shirag, Mauchrie Water; the beds containing these species being placed 
by Prof. Geikie far down in the Calciferous-Sandstone series (see Section). 

In 1875 Dr. Hunter published a valuable memoir, ‘The Paleontology of the 
Carboniferous Strata of the North-West of Scotland,’ in which he gives separate lists 
of the Brachiopoda, arranged in their stratigraphical and geographical divisions. 

In 1876 appeared a most important catalogue of the Western-Scottish fossils, com- 
piled by James Armstrong, John Young, I’.G.S., and David Robertson, F.G.S., pages 
48—50 being devoted to the Carboniferous Brachiopoda; but no new species were added 
to the list of those already known. 

At my urgent solicitation the Geological Society of Edinburgh formed a Paleeonto- 
logical Committee for the publication of a Catalogue of the Fossils that occur in the 
Lothians and Fife; and in vol. i, part 1, p. 71, 1877, of the ‘ Transactions’ of that 
Society, and as a first effort in the right direction, a catalogue of the Silurian and 
Carboniferous Brachiopoda of those Counties was prepared and published by Alexander 
Somervail. 

In 1879 Mr. James Kirkby kindly drew up for my use a MS. catalogue of the species 

' Published in ‘The Geologist,’ vol. iii, pp. 14, 99, 179, 219, 235, 258. 
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found by himself in Fifeshire. Thus, from the Upper Carboniferous Limestone he 
mentions fourteen species, from the Lower Carboniferous Limestone thirty-one species, 
and from the Calciferous Sandstone series of the same County fourteen species. 

In 1879, in the ‘Transactions of the Geological Society of Glasgow,’ we find a paper 
by Mr. Robert Craig, of Langside, Beith, “On the Fossils of the Upper Series of the 
Lower Carboniferous Limestone in the Beith and Dalry districts of North Ayrshire,’’ 
in which some fifty-four species and named varieties are recorded; but from these 
Spirifera pinguis must be eliminated. 

We must likewise refer the reader to the Explanations of Sheets of Geological Map of 
Scotland, 9 (1877), 15 (1871), 22 (1872), 23 (1873), 24 (1869), 31 (1879), as well as 
to the ‘ Memoirs of the Geological Survey of Scotland ’—32 (1861), 33 (1866), and 34 
(1864). In these important publications by the Geological Survey of Scotland will be 
found not only many geological and stratigraphical details, but likewise lists of the 
fossils and their localities, which have been carefully drawn up by competent 
paleontologists. 
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CATALOGUE OF SCOTTISH CARBONIFEROUS BRACHIOPODA. 


GENERA AND SPECIES. 


TRETENTERATA, King. 


1 Linavtra mytiloides, Sow. ............ 


(Hunter records this from Slaty- 
band Ironstone, which is the divi- 
sion between Upper Coal and Mill- 
stone Grit.) 


2 LINGULA squamiformis, Phil. ......... 


4 Thomsoni, Dav. 
5 Discrna nitida, Phil. 
(Lower beds, Upper Coal-mea- 
sures and Millstone Grit Series, 
Lanarkshire ; Hunter.) 


6 DISCINA Craigil, Dav. ........-.eseceees 


7 CRANIA quadrata, IZ‘Coy 


CLISTENTERATA, King. 


9 TEREBRATULA sacculus, Martin 
and var. hastata, Sow. 


Scotica, Dav...c.ccccsceccveee 


eee a eee eae eco see 


COO eee ree eeeeee 


| Upper Coal and Ironstone Series. 


xP 


see 


var. vesicularis, De Kon.|... 


var. Gillingensis, Dav. 
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_{U.L.S.—Gare, Limekilnburn, Gillfoot, Carluke, Robroyston. 


_,|.L.8.—Trearne, Beith. 


is U.L.S.—Gare, Orchard, Arden. 


..|U.L.S.—Bowertrapping, Arden, Linnspout, Dalry. 


...{..8.—Cousland, Lothians, Craigenglen, Corrieburn, Cun- 


LOCALITIES TAKEN FROM THE CATALOGUES ALREADY 
NAMED AS WELL AS FROM OTHER SOURCES. 


U.L.S.—Joppa, Ravenscraig near Kirkcaldy, Robroyston, 

rehard. 

L.L.S.—Gilmerton, Bathgate, Charleston; the Esk, at Habbies 
Howe, Catcraig ; also in Wardie Shales, Braidwood, Ravens- 
craig near Kirkcaldy, Cults, Teasses, Kinghorn, Invertiel, 
Potmetal, East of Ardross, Fife (I.), Boghead, Hamilton, 
High Blantyre, Craigenglen, Campsie, Dalry and Beith, &c. 

C.S.—West of Pittenween, Randerstone, south of Kingsbarns, 
Fife (K.) 

U.L.S.—Kirkcaldy, Gilmerton, Loanhead, Gare. 

L.L.S.—Bathgate, Charleston, Kinghorn, Skateraw, Lothians ; 
Coal Farm, Fife (K.*), Boghead, Hamilton, Craigenglen, 
Carluke, Corrieburn, Millburn, Campsie, Dalry and Beith, 
Possil (Lower Ironstone, large). 

C.S.—Billow Ness, west of Anstruther, Caigslie, Fife (K.), 
Corrie (Arran), &e. 


L.C.— Hall Hill, Lesmahagow. 

L.L.8S.—Boghead, Hamilton. 

L.L.S.—Tirfergus Glen, Campbeltown. 

U.C.—Drumpark pit, Bailieston (Skipsey). 

U.L.S.—Joppa Quarry, Kirkcaldy, Orchard ; Cults, east of St. 
Monans, Forthar, Kinghorn. 

L.L.S.—High Blantyre, East Kilbride Quarries, Braidwood, 
Boghead, Craigenglen, Beith and Dalry.Quarries. 

C.S.—East of Pittenween, Fife (K.). Y 


U.L.S.—Railway Cutting south of Garngad Road, Glasgow 
(Neilson). 


L.L.8.—High Blantyre, Capelrig, Braidwood, Boghead, Crai- 


genglen, Campsie. 


L.L.S.—Cousland, Middleton, Bathgate, &c. (Midlothian). 

L.L.S.—Cults, Roscobie, Bogie, &c. (Fife), Brockley, Beith 
Quarries, Braidwood, Campsie, Corrieburn, &c. 

C.S.—South-west of Pittenween, Fife (K.), Saltpans, Arran. 


L.L.S.—Charleston, Bathgate, Lothians; Braidwood, Beith. 


ningham Baidland, Dalry. 


* Explanatory of localities in Fife.—Cults Limeworks, near Pitlessie; Forthar Limeworks, south of King’s Kettle ; 
Leslie Limeworks, a little north of Capeldrae Colliery ; Wilkieson Limestone Quarry, east of Cupar; Teasses Limeworks, 
north of Largo; Potmetal, north-west of Kirkcaldy ; Bogie Limestone Quarry, north-west of Kirkcaldy ; Invertiel Lime- 
works, near Kirkcaldy ; Little Raith, four miles west of Kirkcaldy ; Roscobie Limestone Quarry, north of Dunfermline; Coal 
Farm, coast near to Ardross; Coast under Ardross Castle; Ravenscraig, near Kirkcaldy; Kennoway Den, north-west of 


Leven. 


The locality east of Pittenween refers to beds in the higher part of the Calciferous Sandstone = 100 feet to 500 feet 


below the base of the Carboniferous Limestone Series. 


East of Pittenween refers to a bed over 2000 feet below the same 


base. Billow Ness refers to a bed over 3000 feet from the same base, and Randerstone and Caiplie ave about the same 


horizon. 
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10 SpPrRrrEeRA duplicicosta, Phil. ......... wee feleel.| |x /L.L.8.—Mayfield, Bathgate, Charleston, Bogie Quarrie, Pot- 
(Spirifera striatahas been quoted metal, Lothians and Fife; Beith Quarries, Brockley, Braid- 
by Dr. Hunter as occurring at wood, Balgrochan-burn, Campsie, Gleniffer Braes, Paisley, 
Braidwood, Lanarkshire, but this Main Limestone, Campsie, &c. 
identification is very doubtful.) C.S.—Saltpans and Corrie, Arran (Bryce). 
11 SprriFeRa triangularis, MWartin....... el eee x |...)Ju..8.—Carluke, Lanarkshire (Rankin), Braidwood. 
12 a trigonalis, Martin .........) ... x x | x |U.L.8.—Cockenzie, Penicuick, Kirkcaldy ; Arden near Thorn- 
liebank, Bowertrapping, Orchard and Williamwood. 
and var. bisulcata, Sow. L.L.S.—Cousland, Middleton, Bathgate, &c. (Midlothian), Cults, 
Capeldrae, Leslie, Potmetal, &c., Fife (K.) ; High Blantyre, 
Craigenglen, Boghead, Main Limestone, Campsie, Corrie- 
burn, Beith, and Dalry Quarries, Capelrig. Very perfect 
specimens at Games Hill, Dunlop (Neilson). 
C.S.—West of Pittenween, Fife (K.); Corrie and Saltpans, 
Arran (Bryce). 
13 — Ovaliss cP Agente tote aswaliee: | aealeea ee x |,,./L.L.8.—Middleton, Mayfield, Charleston, Lothians, Cults, 
(Spirifera pinguis, Sow., has Leslie, Coalfarm, Fife (K.); Brockley, Corrieburn, Beith, &c. 
been recorded as a Scottish species, 
but it is uncertain that the shell 
has been found north of the Tweed.) 
14 SPIRIFERA glabra, Martin .........006] 66. Joes x x |.,.]U.L.8.—Orchard, Arden. 
L.L.8.—Cousland, Middleton, Charleston, Lothians, Beith 
Quarries, Braidwood, Corrieburn, Main Limestone, Campsie, 
Thornton (Neilson). 
15 — trInAGiAlishe PHIL. vcashscccilas|recculcontecal aes x |.../4.0.8.—Dockra and Waterlaud, Beith; Cunningham Baid- 
land, Brockley. 
16 — Urei Fleming. ccesnn sc tiove [cen [eee x x |.,,./U.L.8.—Orchard, Bowertrapping ; Ravenscraig, Fife (K.). 
L.L.S.—Mapyfield, Cousland, Gilmerton, &c., Lothians, Wilkie- 
son, Leslie, Kinghorn, east of Ardross, Fife (K.) ; South 
Hill, Campsie, Craigenglen, Main Limestone, Campsie, 
Brockley, Braidwood, Dockra, Beith, Thornton Quarries near 
Busby, &e. 
C.S.—Corrie and Saltpans, Arran (Bryce). 
17 — Carlukensis, Dav. .........| 6: |...) x x |... /U.L.8.—Gillfoot. 
L.L.S.—Longniddry, Mayfield, Lothians, Brockley, Dockra, 
and Trearne, Beith. 
18 — lineata, Martin .........000) 02. | 0 x x |.,./U.L.8.—Arden, Orchard, Gare, Robroystone ; Kennoway Den, 
(Besides the Spirifers above north-west of Leven, Fife (K.). 
named Mr. Etheridge, junr., has L.L.S.—Gilmerton, Cousland, Middleton, Esperston, Mayfield,) 
found three ventral valves of an- Longniddry, Aberlady, Bathgate, &c., Lothians; Cults,| 
other species, with smooth mesial Forfar, Bogie, &e., Fife (K.); Beith Quarries, Braidwood,| 
fold, large area, and numerous ribs Lesmahagow ; Main Limestone, Campsie, Corrieburn, Bog- 
on lateral portions of the valves ; head, High Blantyre, East Kilbride. 
but not sufficiently complete for C.S.—Corrieburn and Saltpans, Arran (Bryce). H 
specific identification.) | 
19 SPIRIFERINA cristata, var. octopli-| ... |... x|x|x|x |U.L.S.—Gare. | 
cata, Sow. L.L.S.—Aberlady, Longniddry, Bathgate, Charleston, Lothians, | 
Cults, Forfar, Leslie, Potmetal, Fife (K.); Capelrig, Beith| 
and Dalry Quarries, Corrieburn, Boghead, High Blantyre.) 
C.S.—Corrie and Saltpans, Arran (Bryce); west of Pitten-! 
ween, Fife (I.). } 
20 = inseulpta, Phil. ....,....) 0. |... x|...[.../...,U..S.—Gare, Gillfoot, Muirkirk. | 
21 — laminosa, M‘Coy ......) ... |... x x} x |U.L.S.—Gillfoot, near Carluke (Rankin). 
L.L.S.—Auchenskeoch, Brockley. | 
C.S.—Corrie and Saltpans, Arran (Bryce). | 
22 — Etheridgei, Dav. . x }.../L.0.8.—Fullarton Quarry, near Temple, Midlothian (R. Ethe-| 


ridge, jun.). 
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GENERA AND SPECIES. 


Upper Coal and Ironstone Series. 


| Millstone Grit Series. 


Calciterous Sandstone Series. 


Lower Coal Series. 
| Lower Limestone Series. 


| Upper Limestone Series. 


LocALIvIES TAKEN FROM THE CATALOGUES ALREADY 
NAMED AS WELL AS FROM OTHER SOURCES. 


23 ATHYRIS ambigua, Sow. ............... . 


24, — plano-sulcata, Phil. .........) -.. |... 
25 —  Royssii, Levetllé ............ salle 
26 = MDISUIM, LIQO. 7). Jen sceteeveee en see fiesfeoe[eee 


27 ~“REQZIA radialis, Phil. .........<06... 505 eee | 


28 RHYNCHONELLA pugnus, Yartin 


29 _ Brockleyensis, Dav.| ... 

30 _— pleurodon, Phil. ...|... 

31 Rayncnorora Youngii, Dav. .........) ... |... 
32 CAMAROPHORIA crumena, Wartin ...| ... | 

33 — globulina, Phil. ...... Bod: aes] [eo 


34 STROPOMENA rhomboidalis, PAil. 
var. analoga, Phil. 
and var. distorta, Sow. 


35 STREPTORHYNCHUS crenistria, Phil. 
and var. radialis 
(Curly Ironstone, Millstone-Grit 
Series, Lanarkshire, Hunter.) 


var. senilis, Phil. ............ seeslene 


var. cylindrica, M‘Coy ...... 020 
(S. robusta, J. Thomson and J. 
Neilson.) 
86 OrtHIs Michelini, Leveillé ............ See 
37. —~ resupinata, Martin ............ ea 


..|C.S.—Saltpans, Arran (Bryce). 


..|U.L.S.—Kennoway Den, Fife (K.). 


U.L.S.—Gare, Orchard, Arden, Hallerhirst. : 

L.L.S.—Middleton, Bathgate, Charleston, &c., Lothians; 
Cults, Capeldrae, Bogie, &c., Fife (K.); Beith Quarries, 
Braidwood, Corrieburn, Campsie, Craigenglen. 


L.L.S.—Bathgate, Middleton, Lothians; Craigenglen, Brockley, 
Waterland, Beith ; Braidwood. 


L.L.S8.—Middleton, Cousland, Longniddry, Bathgate, Charles- 
ton, Lothians; Cults, Capeldrae, &c., Fife (K.) ; Brockley, 
Beith and Dalry Quarries, Penton Linn, Braidwood, 
Corrieburn, &e. 


..{In coal shales at Brockley, Lesmahagow (J. Thomson). 


U.L.S.—Gare, Limekilnburn. 

L.L.S.—Charleston, Lothians ; Bogie Quarry, Fife; Brockley, 
Dockra, and Trearne, Beith; Braidwood, Corrieburn. 

C.S.—Saltpans, Arran (Bryce). 


..|U.L.S.—Robroyston, Bowertrapping, Gare, &e. 


L.L.8.—Cousland, Corrieburn, Main Limestone, Campsie, 
Beith Quarries, High Blantyre, Braidwood. 


..|.L.8.—Brockley, Lesmahagow (Thomson). 


L.L.S.—Cousland, Longniddry, Bathgate, Lothians, &c.; 
Capeldrae, St. Monans, Lesley, Kinghorn, &c., Fife 
(K.); Corrieburn, Craigenglen, High Blantyre, Braidwood, 
Capelrig; Beith and Dalry Quarries. 

C.S.—Randerstone, south of Kingsbarns, Fife (K.) ; Corrie and 
Saltpans, Arran (Bryce). 


..|U.L.S.—Bowertrapping, Dalry, Ayrshire (J. Young). 


L.L.8.—Langside, Beith. 


../L..8,—Charleston, Lothians ; Main Limestone, Campsie. 
..{L.L.8.—Brockley, Auchenskeoch, Braidwood. 


_.|U.L.8.—Orchard, Gare, Limekilnburn, Browntod. 


L.L.8.—Charleston, Gilmerton, Lothians; Howood, Bower- 
trapping, Main Limestone, Campsie, Corrieburn, Langside, 
Beith. 

C.S.—Saltpans, Arran (Bryce). 

U.L.S.— Gare, Orchard, Linnspout, Dalry; Joppa Quarry, 
Penicuick ; Kennoway Den, north-west of Leven, Fife. 

L.L.S.—Gilmerton, Middleton, Bathgate, &c., Lothians; Cults, 
Capeldrae, Forfar, Lesley, Fife; Beith Quarries; Braid- 
wood, Auchenskeoch, Corrieburn, Main Limestone, Campsie. 

C.S.—Saltpans, Arran (Bryce). 


.|...|U.L.S.—Bowertrapping, | 
..|M.G.S.—Tirfergus Glen, Garngad Road, Glasgow (Neilson),, 


sandstone bottom of Millstone Grit. 


..{L.0.8.—Middleton, Longniddry, Catcraig, Aberlady, &c., 


Lothians ; Roscobie, Bogie, Invertiel, Fife (K.); Roughwood) 
and other Beith Quarries; Braidwood, Corrieburn; Main 
Limestone, Campsie. 

U.L.S.—Penicuick, Lothians, Ravenscraig, Fife (K.), Gare, 
Orchard, Bowertrapping, Limekilnburn, Robroyston. 

L.L.8.—Cults, Wilkieson, Teasses, Bogie, &c., Fife (K.), Cous- 
land, Middleton, Bathgate, Lothians, Corrieburn, Craigen- 
glen, Main Limestone, Campsie, Beith, Dalry, Castlecraig. 


C.S.—Saltpans, Arran (Bryce). 


34 
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40 


4.2 


43 


44 


45 


46 


47 


SUPPLEMENT 


| Lower Coal Series. 
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38 CHonEeTEs Laguessiana, De Kon. ...|... x 
(Not C. Hardrensis, Phil. and 
var. gibberula, M‘Coy ......| ... |e.-{e-]... 
39 CHONETES Buchiana, De Kon..........| ... x 
polita, MSCoy vocicveciseseee|tea oe x 
41 Propuctts gigauteus, Martin 4.0...) 20. foe x 
latissimus, Sow.....ceceeeee| vee [eee 28 Hee 
COTA AIOND ys ee se escent eealiocelltes x 
semireticulatus, Martin |... |... x 
and var. Martini, Sow. 
var. concinnus, Sow, 
var. Scoticus, Sow. 
costatus, Sow.......cecsece| coe fees x 
var. muricatus ......|... x|x 
scabriculus, Martin ...... x |x 
pustulosus, Phil. ......00 An | Gon acolo 
carbonarius, De Kon. ...|...| |x 


48 


| Lower Limestone Series. 


TO THE BRITISH 


| Caleiferous Sandstone Series. 


..|M. Grit.— Railway cutting at Garngad Road, Glasgow, in 


../L.0.S8.—Braehead, Langside Beith, Braidwood. 


LOCALITIES TAKEN FROM THE CATALOGUES ALREADY 
NAMED AS WELL AS FROM OTHER SOURCES. 


U.L.S.—Gare, Robroyston, Orchard; Joppa, Lothians; Ravens- 
craig, Fife (K.). 

L.L.S.—Gilmerton, Longniddry, East Barns, Bathgate, &c., 
Lothians; Boghead, Hamilton, High Blantyre, Braidwood, 
Penton Linn, Liddlewater, Dumfrieshire, Main Limestone, 
Campsie, Beith Quarries. 


../Corrieburn, Campsie, Dockra, Beith, Skateraw Harbour. 


..{U.L.S.—Gare, Gillfoot, Swindridge. 


L.L.S.—Forfar, Fife, Millburn, Braidwood. 

U.L.S.—Gillfoot. 

L.L.S.—Gilmerton (in shales above the limestone); Cults, 
Teasses, Leslie, Portmetal, Craigenglen, Braidwood, Thorn- 
ton. 

C.S.—West of Pittenween, Fife (K.). 

U.L.S.—Bowertrapping, Orchard; Linlithgow, Penicuick, 
Cockenzie, Lothians; Ravenscraig, near Kilkcardy, Fife (K.). 

L.L.8.—Middleton, Craighton, Mayfield, Longniddry, Bath- 
gate, &c.; Bogie, Invertiel, &c., Fife (K.); Braidwood, 
High Blantyre, Muirkirk Limestone, Corrieburn, Millburn, 
Campsie, Shields. 

C.S.—Corrie, Saltpans, Glen Shirag, Mauchrie Water, Arran; 
Closeburn, Dumfrieshire. 

U.L.S.—Bowertrapping, Solesgirth ; Ravenscraig, near Kirk- 
caldy, Fife; Joppa, Penicuick. 

L.L.S.—Cults, Dalry. 

C.S.—Corrie and Saltpans, Arran (Bryce). 

U.L.S.—Arden, Bowertrapping. 

L.L.S.—Boghead, Hamilton, Braidwood, Main Limestone, 
Campsie, Limekilns, East Kilbride, Dockra. 

C.S.—West of Pittenween, Fife (K.). 

U.L.S.—Joppa, Prestonpans, Penicuick, Lothians; Kenno- 
way-Den, north-west of Leven; Arden, Gare, Castlecraig, 
Orchard. 

L.L.S.—Middleton, Gilmerton, Cousland, Longniddry, Bath- 
gate, Charleston; Cults Forthar, Leslie, Roscobie, &c., 
Fife (K.); High Blantyre, Beith, Dalry, Braidwood, Main 
Limestone, Campsie, Craigenglen, Brockley, Corrieburn, 
Kilbride Quarries, Paisley Pits. 

C.S.—East of Pittenween, Fife (K.); Corrie and Saltpans, 
Arran (Bryce). 

U.L.S.—Orchard, Arden. 

L.L.S.—Middleton, Charleston, Bathgate, Lothians; Braid- 
wood; Main Limestone, Campsie, Gameshill. 

\C.S.—Corrie and Saltpans, Arran (Bryce). 


Shale and in Sandstone. 

L.L.S.—Esperston, Lothians; east of St. Monans, Fife (K.). 

|U.C.S.—Drumpark. 

M.G.—Railway cutting, Garngad Road, Glasgow (Neilson). 

U.L.S.—Gare, Bowertrapping, Arden. 

L.L.S.—Middleton, Crighton, Charleston, Lothians; Cults, 
Capeldrae, Potmetal, &c., Fife (X.); Corrieburn, Main 
Limestone, Campsie, &e. 

C.S.—Saltpans, Arran (Bryce). 


../M.G.8.—Garngad Road, Glasgow (Neilson), Shale over Cement. 
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| Upper Limestone Series. 
| Lower Coal Series. 


LOCALITIES TAKEN FROM THE CATALOGUES ALREADY 
NAMED AS WELL AS FROM OTHER SOURCES. 


GENERA AND SPECIES. 


| Upper Coal and Ironstone Series. 


| Millstone Grit Series. 


| Caleiferous Sandstone Series. 


| Lower Limestone Series. 


49 


53 


54 


55 


56 
57 


58 
59 


Propvctts longispinus, Sow. ....:....| ... 


x 
x 
x 
x 
x 


Curly Ironstone, Millstone Grit Series, Lanarkshire (Hunter). 
U.L.S.—Gare, Robroyston, Orchard ; Cockenzie, Linlithgow, 
Penicuick, Lothians; Ravenscraig, near Kirkcaldy, Fife. 
L.L.S.—Cousland, Gilmerton, Crighton, Longniddry, Bath- 
gate, &c., Lothians; Cults, Capeldrae, Wilkieson, Bogie, 
&e., Fife; High Blantyre, Corrieburn, Cunningham Baid- 
land, Dalry, Thornton, Beith, East Kilbride, &c. 

C.S.—West of Pittenween, Fife (K.), Corrie, Saltpans, Arran. 

—_— Griffithianus, De Kon. ...| ... |...)..-|...| x |.../|L..8.—Brockley, Lesmahagow, Dockra, &e. 

_ sinuatus, De Kon.......... ... |x|]... x |..-{M.S.S.—Railway cutting, Garngad Road, Glasgow (Neilson). 

U.L.S.—Bowertrapping, Arden; Ravenscraig, 

L.L.S.—Braidwood. 

—_— fimbriatus, Sow. ......... wae [eee] X[..-| x |.../U.L.S.—Cockenzie, Penicuick, Lothians. 

L.L.S.—Middleton, Mayfield, Bathgate, &c., Lothians; Bogie, 
Fife; Beith Quarries, Main Limestone,Campsie, East Kilbride. 

— aculeatus, Martin. ...... wae fee] X[...| x | x |..8.—Roseobie, Forthar, Invertiel; Cunningham Baidland, 
Dalry, Braidwood, Main Limestone, Campsie, Brockley. 

C.S.—West of Pittenween, Fife (K), Saltpans, Arran (Bryce). 

var. Youngianus, Dav.|... |...| x |...| x |-..|L.L.S.—Aberlady, Longniddry, Maytield, Middleton, Bath- 
gate, &c., Lothians; Cults, Teasses, Ardross, Little Raith, 
&e., Fife (K.); Corrieburn, Beith Quarries, Dalry; East 
Kilbride, Milton, Campsie. 

C.S.—Saltpans, Arran (Bryce). 

U.L.S.—Castlecarry. 

—= punctatus, Martin ...... wi fee X |.) x | x |L.L.8.—Longniddry, Cousland, Middleton, &c., Lothians ; 

and var. elegans, I’ Coy. | Cults, Teasses, Bogie, &c., Fife; Craigenglen, Beith and 

Dalry, Braidwood, Corrieburn ; Main Limestone, Campsie. 

C.S.—West of Pittenween, Fife (K.); Corrie and Saltpans, 
Arran (Bryce). 

U.L.S.—Bowertrapping. 

—_— undatus, Def.............00. wae fee X |...) x ].../U.0.S.—Castlecarry. 

L.L.S.—Carlops, Midlothian, Main Limestone, Campsie; Car- 
luke, Braidwood. 


— mesolobus, Phil. ......... vie lessleefeee| x |...[L.L.8.—Longniddry, Midlothian; Main Limestone, Campsie, 
| and Carluke, Braidwood. 
— spinulosus, Sow. ......... wel X|.../x |.../..S.—Bathgate, Charleston; Brockley, Beith Quarries, Cun- 


. ningham Baidland, Dalry, Corrieburn, &c. 
— Deshayesianus, De Kon. | ...|...)... ...| x |.../ Main Limestone.—Braidwood. 
= complectens, R. Htheridge| ...|...... ...| x |.../Skateraw Harbour, East Barns Quarry, near Dunbar. 


From this Table it would appear that from— 
Two to four species occur in the marine beds of the Upper-Coal Series. 
Thirteen in the Millstone-Grit Series. 
Forty-six in the Upper-Limestone Series. 
Nine in Lower-Coal Series. 
Fifty-seven, or nearly every species, in the Lower Limestone-Series ; and 
Twenty-four in the Calciferous-Sandstone Series. 
With respect to the species from the Upper-Coal Series Mr. James Neilson writes 


me, “In the year 1865 Mr. R. W. Skipsey discovered (during the sinking of a pit-shaft 
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on the Drumpeller Estate, about six miles east of Glasgow) a bed containing marine 
fossils, of which are recorded (see ‘Trans. Geol. Soc. of Glasgow,’ vol. ii, p. 52), 
Productus scabriculus, Discina nitida, Bellerophon Uret, Conularia quadrisulcata, and a 
shell like Avinus deltoideus. ‘The position of these would be about sixty-five fathoms 
above the ‘ Ell Coal,’ and about 200 fathoms above the ‘ Millstone-Grit.’ The locality 
was examined by many members of the Geological Society of Glasgow, including Mr. J. 
Young, who is perfectly satisfied as to its correctness. I know the Drumpark Colliery, 
and can certify as to the position of the coals wrought. No other similar bed has been 
discovered. I have searched all the lists at my disposal, and the following is all the 
evidence I can find of their further occurrence in the Upper Coal-measures. 

“Geol. Survey of Scotland Memoirs,’ No. 23, p. 92, Lingula, m a bed of uncertain 
position. 

“© Geol. Survey Memoirs,’ No. 31, p. 79, Lingula mytiloides, in a bed of doubtful 
position. 

“«Geol. Survey Memoirs,’ No. 23, p. 91, Lingula squamiformis, Quarter Black 
Band (about fifty-seven fathoms under ‘ Ell Coal’). 

“Tn Slaty Ironstone Lingula mytiloides and L. squamiformis are mentioned by Grosart 
and the ‘ Geological Survey.’ The latter species is not named by Hunter as occurring 
here, but doubtless it does occur. It seems to me that, with the exception of Drumpark, 
it is very doubtful if Brachiopods have been found at all in our Upper Coal-measures in 
the West of Scotland. The two doubtful horizons marked by the Geological Survey may, 
I think, be dismissed as of no value. There remains only the ‘slaty ironstone’ to be dealt 
with, and I at once acknowledge that Brachiopoda are found sparingly in it. But this is 
regarded as the basement of the Upper Coal-measure; and all this means is that 
Brachiopoda extend twelve inches into this series of beds. It seems to me that if 
paleontological grounds are of any weight, this ought to be rather a reason for taking this 
bed from the Upper Coal-measures and adding it to the Millstone-Grit series.” 

The Brachiopoda in the Millstone-Grit series are few in number, both in Scotland and 
in other portions of Great Britain. It is in the Upper and Lower Limestone groups that 
Brachiopoda abound, and especially in the Lower Limestone series. In the Lower Coal 
series lying between the two great limestone groups but few Brachiopods are found. 
Twenty-four species are enumerated from the lower Calciferous Sandstones and shales, 
which formation is well represented in the Island of Arran, in Dumfrieshire, and in 
Fifeshire. 


Minute Brachiopoda.—The study of the young stages of Palaeozoic Brachiopoda, and 
their gradual development from the fry, from the size of a mere dot to two or three 
lines, and to the adult condition, is rarely possible; but im various Scotch localities, 
both in the Upper and Lower Limestones, the young of a number of species occur 
in vast profusion, and in a perfect state of preservation. I am indebted to Messrs. 
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J. Neilson, John Young, J. Smith, of Kilwinning, and Robert Craig, of Beith, for the 
advantage of having been able to study a very large series of specimens belonging 
to some sixteen species, and which, at my request, Mr. J. Neilson has kindly tabulated 
as follows : 


CLYDE Basin. AYRSHIRE, 
| 
Upper Lime- | Lower Limestone || Upper Lime- 
F ; F Lower Li ries, 
stone Series. Series. aia Cee aimestone Series 
Gare Calderside Lime- 
Limestone. stone. Upper Beds. Lower Beds. 
ae como thee, 
(agree Ny || (aoe Sana ) (az NY [N cansontcasa ir air aReaaEN 
3 = yl est Caled 
o ° a= o Ral y g 2 ° eS 5 
2/53!1ol]g8]S5 a3 |R] ¥ gies 3 a | 
2 Bats a a ta Sil H a |S 6 i) 3 |Ad 4 
SN oct a] mat | eB Bl || pre “o ° . ae | ao 3 > o la iS) 
Set celta [oe Te 8 — Hey | Meret a} a @ 3S rot [etna |e ee asian we| on 
m4 Oo. os oe ay ue ro) Oia} HH =| u a {oo s a SA lied peut 
DEN ce UN Sept esl a eet Hoes regi | eA | MDA Rac kay A Be S| wo! oS ia Pls 
SiSbe lees ae Cone ers is St Sepals S| By ias(o re 
=“ @ I a is) q s§ B H 8 @ |) ont 
PiRS/E IAS |All SoS ldés ola a /AlE Ce ala) s ladle 
Terebratula sacculus ... x XOX Shi ocx x x x x 
— vesicularis ...... x 
Spirifera Urei............ april odos || ame lf Bbds, (fread | Hien Saeree| Anes Netatpal atseesisl ames [lie x | xX 
— Carlukensis...... Sidon ab Gia Sen EN mall ig x x 
— lineata............ spy aaa ieee imei legal tess x 
— triradialis....... Hele einer | Gucisenl Ineateed vee ray If ee faves 
Spiriferina octoplicata | ... |... |... | x | x | x 
— insculpta......... AbG | [esbeo al) esd || saenl pees 
Retzia radialis............ BAY Neon A dee Mucins | ee atest Peace I tesa] besos aes MM x 
Chonetes Laguessiana | x |... | x | ... |. | xX |. ||. | x | X 
Var oD berulayan| te aucwi|jiiceeill) tee) lve osllteweet [wes lll =X 
— polita ............ Xi gli ax 
Strept. crenistria ...... x | x x x 
Broductusacuwleatusiiess|..cnliraselioossili ues |l eee leur lpese llteOnaclistesli@ yee Nonee qx 
— punctatus ...... Pree | Metter Cer oit lls Preece | secon its ronal] exetsia [verse imecten fimre hall ero 3S 
— spinulosus ...... 9 x 
— longispinus ...... . ‘x 
Ia COD Alias slcle'sinele/siesjeievell uleitieys [lieve ‘ . x 
Rhynchonella, sp......... £6 wip x 
Discina nitida ............ Sop noraiels es elhieed alas 


I have examined and carefully identified the species named in this table; some of the 
specimens are quite microscopic. 
Mr. J. Neilson, who has devoted much attention to the collecting of these minute 
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Brachiopods, writes me: ‘They appear to be found sparingly in the principal beds in 
which the large forms are met with, both in the Upper and Lower Limestones, but my 
experience is that, even when full-grown specimens are abundant, the minute ones are 
comparatively very rare. 

“The case, however, is completely reversed when we consider the upper thick ‘ post’ of 
limestone belonging to the Lower Limestone series of Ayrshire. This bed, which attains a 
thickness of about forty feet, is made up almost exclusively of the exuvice of the marine 
fauna of the period, among which are the Brachiopoda. It is mostly a very white or 
cream-coloured limestone, and very pure in composition. It is acted upon by rain and 
other atmospheric agencies, which decompose it, and in washing, the greater part passes off 
as mud, leaving the shells (which appear to be composed of a more compact variety of lime- 
stone) and the hard fragments behind. Where this weathered limestone has been searched, 
minute Brachiopoda are found in abundance ; but of the five localities mentioned in list, 
where this bed is wrought, that of Dockra is the most worthy of note.’ Here the 


1 Mr. Robert Craig, of Langside, Beith, writes me :—“The words Lower Carboniferous Limestone 
are locally used in contradistinction to the Upper or Linn Limestone, 100 fathoms higher in the series above 
the lower coal and ironstones. This upper series, when preserved, is made up of a number of beds, generally 
of a lenticular character, not having a persistent thickness throughout. These beds of limestone are often 
one mass of the exuviz of marine fauna, the principal being the remains of Brachiopoda and Crinoidal 
stems. The remains of Productus are the most conspicuous, along with the stems of Crinoids. The 
horizon on which the small Brachiopoda at Dockra were obtained is about 12 feet from the upper surface 
or top of the beds, this amount of strata having been removed by erosion or denudation. At Trearne 
very little of the limestone was denuded where the fossils were found, so that the difference in the 
horizon in the two sections is about 10 feet. Therefore, if no other proof existed, it would be sufficient 
to show that they do not belong to one particular place in the beds; but I have found them in other places 
below the upper surface of the Trearne bed, which proves them to be scattered through, at least, the upper 
20 feet of the series; and I am of opinion that they extend throughout the whole. The Terebratulz are 
common to the whole; in some places very abundant. If the small Terebratule be the young of 
T. sacculus, it is rather curious to see them so abundant in this series of beds, while the old ones, or those 
full grown, are so moderately rare. In the Blue Limestone beds, sub-series of Beith, and in the Upper 
Limestone, Linn spout, Dalry, Teredratula sacculus and T. vesicularis are abundant ; but so far as I have 
observed the small ones are very rare and all but absent. The anomaly is this, that at Trearne and 
Dockra the full-grown specimens are rather rare and certainly diminutive, while in the sub-beds of the 
Lower Limestone and in the Upper Limestone full-grown specimens are not rare; while the young 
found at Trearne are not found at Linn spout, Dalry, not more than one inahundred. Younger and older 
specimens are found, but not like the small ones found at Trearne. Jam not aware of any other 
beds in the locality where the small or minute Terebratule are anything like in abundance, as they 
appear at Trearne. As they occur throughout the greater part of the beds you will perceive that they are 
associated with other shell remains common to the series, the principal and more common being Prod. 
longispinus and its varieties ; Prod. giganteus is always much crushed, it being very rare to find a good 
specimen. Prod. semireticulatus is not very common, but its varieties exceedingly so. The small variety 
sulcata is the most abundant, found both at Dockra and Trearne. Prod. punctatus common. Prod. 
spinulosus moderately abundant. Prod. mesolobus and P. fimbriatus are rarer than any of the other Producti, 
Of Spirifers, Sp. duplicicosta is the most abundant. Sp. frigonalis and its var. bisuleata, Sp. glabra, 
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minute shells (wholly Brachiopoda) constitute, in the finest state of preservation, the chief 
feature of the deposit, and hundreds of specimens may be collected from one teaspoonful 
of the washed material. The only other bed in which we have found these shells at all 
plentiful is Brockley, but they are not nearly so abundant as in the Ayrshire deposit.” 

I consider it desirable to append the details communicated to me by Messrs. 
Neilson and Craig on the nature of the deposit in which this vast assemblage of minute 
Brachiopoda have been found, as I am not acquainted with any similar deposits either 
in England or Ireland. I am also much indebted to Mr. J. Smith, of Stobs, Kilwinning, 
for the inspection of a very large series of those minute or young Brachiopoda from 
Cunningham, Baidland, Hillhead near Germiston, Garple Water, Muirkirk, Stack- 
lawhill, Stewarton, Limekilns, East Kilbride, Roughwood and Gateside, Beith, Brockley, 
Lesmahagow, Hallerhirst, Brankamhall, Hindogocglen, Dalry, Hill of Westerhouse, Car- 
luke, Auchenskeh, Dalry, Howrat ; to which localities Mr. J. Young has added William- 
wood, Cathcart, near Glasgow. 


Genus Lineuta, Brugniere. 


1. Lineuna Scotica, Dav. Carb. Mon., p. 207, Pl. XLVIIL, figs. 27, 28; and Sup., 
Pl. XXX, figs. 5 to 8. 


Since describing this fine species, Mr. R. Howse has found some twenty-four 
specimens of all sizes and ages, up to 20 lines in length by 17 in breadth, enclosed in 
nodules from the ironstone shales of Redesdale, Northumberland. Some of the 
specimens show a broken and repaired state of the front margin. The nodules which 
enclose the Lingule assume so much the pear shape of the fossil that one is certain of 
finding in them a specimen of the shell before splitting the nodule for that purpose. 


Sp. ovalis,and Sp. lineata are in moderate plenty ; Streptorhynchus crenistria and its varieties being rather 
abundant. This refers to the general aspect. Nests occur where an otherwise rare shell may be very 
abundant. These nests are common to the limestone, and are always rich fossiliferous centres. The 
character of the limestone being slightly different where these occur, I am of opinion that their greater 
abundance is owing to some chemical action that has been the cause of: better preservation, rather than 
to more prolific centres of life in the ancient sea. Whatever the cause may be these nests exist and account 
for the fossils being more prolific at some places than at others. It appears to me that this upper series 
of beds may have been deposited in a not over-deep sea, where the waves had action on the bottom. The 
lenticular nature of the beds is favorable to this view. Trearne, Dockra, and the quarries opened in the 
centre of the basin, have more of this character than Howrat and Waterland, although the two latter 
abut on the Trap Hills that rise from under the limestone. These are more evenly laid down, and 
have more the appearance of a deep-sea deposit, especially Howrat, where more Lamellibranchs are 
mixed up with the remains of Brachiopods than at Beith, and the limestone is not so pure, a larger 
part of the deposit being calcareous shale, and the part fit for making lime is reduced to 22 feet.”’ 
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The beak is extremely attenuated and acutely pointed at its termination, the hinge-area 
is comparatively large in the ventral valve, with a longitudinal groove or channel, and the 
surface of areal space is transversely striated, a feature which none of the Scottish 
specimens that fell into my hands for examination presented. In the same locality and 
beds occur, though rarely, Lingula squamiformis and L. mytiloides, Productus Martini, 
and Discina nitida, so that we have apparently in Northumberland a continuation of 
the same Carboniferous rocks as occur in Lanarkshire and other districts of Scotland. 

In his “ Notes on the Genus Lingula” (‘The College Miscellany,’ No. vi, Glasgow, 
1863) Mr. John Young, of the Hunterian Museum, Glasgow, observes that Lingula 
Scotica is not a common.species, and that, in addition to the Lanarkshire localities, already 
named in my Monograph, it occurs on two well-defined horizons, viz. at 239 fathoms and 
300 fathoms below the “ Ell coal,” and that it has been found at Boghead, near Hamilton, 
and in the Glasgow coal-field at Robroyston, at 239 fathoms below the “ Ell coal.” Dr. 
Rankin has also met the shell at Gillfoot, near Carluke, in Lanarkshire. I was likewise 
informed by Mr. Carrington, some short time previous to his death, that he had found a 
good specimen of Lingula Scotica at Gateham, in Staffordshire. 


2. Lineuta Tuomsoni, Dav. Sup., Pl. XXX, fig. 10. 


Lineuta Tuomsont, Dav. ‘Trans. of the Geol. Soe. of Glasgow, vol. ii, pl. xi, 
figs. 3, 3 a, b, 1866. : 


Shell small, oblong, or slightly longer than wide, broadest anteriorly, sides sub- 
parallel; beak obtusely angular; valves slightly convex ; surface longitudinally and 
finely striated. 

Length 43, width 3 lines. 

Loc. Carboniferous Limestone, Tirfergus Glen, near Campbeltown, Scotland. Of 
this small species I have seen two examples, found by Mr. James Thomson, of Glasgow. 


3. Lineuta squamirormis, Phillips. Dav., Carb. Mon., p. 205, Pl. XLIX, figs. 1—10 


I have not much to add with respect to this species. In his paper “On the Genus 
Lingula and its occurrence in the Carboniferous Strata around Glasgow ” («The College 
Miscellany,’ Glasgow 1863), Mr. John Young observes that LZ. squameformis is the most 
abundant species in many localities. ‘It is found ranging from the horizon of our Lower 
Marine Limestone and shales to the top of our limestones. Zizgula mytiloides is not so 
abundant a species in the Glasgow coal-field as the former, but is found in the ironstone 
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and shales of other localities in the Lanarkshire field. It occurs along with the former 
in the pit at Robroyston, and it is also found in the limestone which was worked at 
that place. . . . It seems to have had a greater life-range through the strata than 
L. squamiformis, beg found from our Lower Limestone up to the horizon of the slaty 
band ironstone of Lanarkshire coal-field, which is 117 fathoms below Ell coal.’? 


4. Lineuna, sp.? Sup., Pl. XXX, fig. 9. 


In the black shale of the Millstone-grit series of Bishop Thornton, Ripley, Yorkshire, 
we find casts of a Lingula, which in external shape much resembles LZ. squamiformis. 
In size it measures about an inch in length by a little more than half an inch in breadth ; 
the sides subparallel, front nearly straight ; beak acutely acuminated; but the chief pecu- 
liarity presented by these casts is that the shell must have been strongly concentrically 
striated, and the surface is marked by longitudinal striz or raised ridges of variable 
width. 


Genus Discina, Lamarck. 


5. Discina Cratei, Dav. Sup., Pl. XXX, fig. 14. 


Disctna Cratct, Dav. The Geological Mag., New Series, vol. iv, p. 17, pl. ii, 
figs. 1, 1a, 1877. 


Upper or free valve very thin, and marginally nearly circular, about as broad as 
long, broadly rounded anteriorly, slightly less so posteriorly, conoidal, and of moderate 
elevation. Vertex submarginal; valves slightly flattened along the middle; surface 
marked by fine concentric, slightly raised, irregular lines of growth, with very fine 
radiating strize, seen more or less distinctly here and there over its shining and highly 
polished surface. Lower or pedicle valve not known. 


1 Mr. James Kirkby writes me:—‘ For the past three years I have paid most attention to the 
Calciferous Sandstone series, which forms the lowest local division on the east side of Scotland. The 
junction of these rocks with the Devonian formation is seen on the Fife coast; but I have got a careful 
section made of nearly 4000 feet of strata below the base of the Carboniferous series. Low down in this 
mass of strata highly fossiliferous bands of limestone come in. Certain species of Lamellibranchs are very 
rife, but the only Brachiopods that have occurred to me are Lingula mytiloides and Rhynchonella 
pleurodon ; these are the oldest Carboniferous Brachiopods that I have met with. A thousand feet higher 
up, or about 7 feet below the base of the Carboniferous Limestone, Productus semireticulatus, Athyris 
— ambigua, Spiriferina cristata, and Discina nitida appear, with other shells and corals, and still higher up 
towards the upper portion of the series a few other species occur. 


30 
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Length 1 inch 8 lines; breadth about the same; depth of its valve at its most 
convex part near the apex 4 lines. 

Obs.—If we leave out of account the still uncertain Discina ? Beckettiana from the 
Wenlock Limestone, the largest supposed species of Dzscina hitherto discovered would be | 
the shell under description; it exceeds in size D. Babeana, VOrb.= D. Townshend, 
Forbes, from the Rheetic formations both of England and France. In external shape 
the free valve of D. Craigii bears much resemblance to d’Orbigny’s species, but differs 
from it on account of the flatness along the longitudinal middle of the valve. It is fully 
three times larger than the largest specimen of D. xz¢ida with which I am acquainted. 
Two examples were found by Robert Craig, Esq., of Langside, near Beith, in Ayrshire, 
at Dockra, close to the horizon from which the weathered-out shells were obtained which 
we have already described. 


6. Discina nitipa, Phillips. Dav., Carb. Mon. p. 197, Pl. XLVIII, figs. 18—25; 
Sup., Pl. XXX, figs..12, 13. 


Colour is of rare occurrence among Paleozoic fossils; Mr. John Young, of Glasgow, 
has recently detected remains of colour-markings on a specimen of Discina nitida from 
Boghead Quarry, near Hamilton. Many specimens of this Disczza from the same locality, 
as observed by Mr. Young, are of a dark-blue colour, as in the case of D. Koninchkii from 
the Permian limestone of Hast Thickley, near Darlington; others are of a greyish white, 
but he met with only one specimen (Sup., Pl. XXX, fig. 12) im which the two colours 
alternate in radiating form from the apex of the upper or unattached valve. I have also 
a specimen of the recent Discina stella, Gould, dredged by Captain St.-John in the 
Straits of Korea, radiately striated as in the fossil species under notice. I likewise give 
a figure of a very remarkable interior of the attached valve of Discena niteda, from the 
Carboniferous Limestone of Arden Quarry, near Glasgow, and cabinet of Mr. James 
Armstrong. In this example the muscular impressions are displayed in a very beautiful 
manner (Sup., Pl. XXX, figs. 18, 13 a). 


Genus Crania, Retzius. 


7. Cranta quaprata, M‘Coy. Dav., Carb. Mon., p. 194, Pl. XLVIII, figs. 1—13. 


It is well known that the unattached valve of this species is perforated by minute 
canals, which are visible in most cases with a pocket lens. It had been supposed that 


ie 
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the lower or attached valve was so likewise. Mr. John Young is, however, of a contrary 
opinion with respect to C. guadrata, and assures me that, after repeated examinations, he 
could detect no perforations in that valve. He has experimented on a number of speci- 


_mens, and neither Dr. Young nor himself could detect any punctures even under a high 


magnifying power. This subject will demand further investigation, and a careful exami- 
nation of the attached valves of other species of the genus is much required. 


Genus 'ThreBratuLa, Lihwyd. 


8. TEREBRATULA SaccuLus, Jartin. Dav., Carb. Mon., pp. 14, 213, Pls. I and XLIX. 


I have nothing to alter of what I stated at p. 213 of my Monograph with respect to 
Terebratula sacculus, Martin, and its varieties hastata, Gillingensis, and vesicularis, but 
I must not omit to record that innumerable minute specimens of the variety sacculus, from 
the dimensions of a small dot to one or two lines in length and upwards, have been found 
by Messrs. Neilson, J. Young, R. Craig, and others, to occur in the Lower Limestone 
series at Dockra Quarry, 'Trearne, and other places in Scotland. Mr. J. F. Walker has 
also obtained from the Carboniferous Limestone of Kildare, in Ireland, an enormous 
example of the var. hastata (Sup., Pl. XXX, fig. 17), measuring two inches and three 
quarters in length by two inches in breadth, and one inch and a half in depth. It 
is the largest specimen of the species I have ever seen. 


Famity—SPIRIFERIDAI, Kong. 


The study of the interior of Brachiopoda possessing spirally coiled lamelle for the 
support of the labial appendages has been no easy matter, and has generally depended 
much upon the fortunate chance of finding empty shells in which these appendages were 
naturally preserved, or in difficult and generally unsatisfactory experiments upon the 
hard limestone matrix which usually fills the shells of the Paleozoic epoch. It some- 
times happens that the shell was empty, and that the spirals were slightly or thickly 
coated with crystallised carbonate of lime or spar, as may be seen in PI. V, fig. 34, Pl. 


VI, fig. 17, Pl. XI, fig. 9, and Pl. XVI, fig. 7... At other times the spire and shell 


1 In the ‘ Transactions of the Linnean Society of London,’ vol. xii, pl. xxviii, fig. 1, was published a 
paper read by James Sowerby in December, 1814, and in which that paleontologist figures and describes 
the spirals of Sp. striata “as a spiral tube,” the lamella, which he figures as a tube, and which he 
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being silicified, it became possible by the aid of some diluted acid to gradually dissolve 
and remove the carbonate of lime which filled the shell or coated its lamellze, so as to 
expose the coils, as was the case in specimens (PI. IT, figs. 19, 20, Pl. XVII, fig. 12) ; but 
although many thousand examples of Carboniferous Spzrifer, Athyris, and Retzia have 
passed through my hands, during the five years I devoted to the preparation of my 
Monograph, it was in very few instances, indeed, that I was able to obtain specimens 
showing the spiral appendages. 

This fact having become apparent to the Rev. Norman Glass, of Manchester, that 
gentleman wrote to me on the 19th of June, 1878, that he had found a process, which 
it had taken him a long time to discover, by which he is able to develop the spiral 
appendages in a most complete manner. 

In a large number of specimens the shell, instead of being filled with a hard lime- 
stone matrix, is partly or wholly filled with spar, and it is to such specimens alone that 
the process which Mr. Glass has discovered applies. There are two advantages con- 
nected with the spires surrounded with spar .—First, though the spar is sometimes very 
hard, yet it is easier to work than the still harder limestone. Indeed, in this latter 
material it is hardly possible to show anything of the spires save by sections, whereas, 
in the spar, the surface of the spires and every undulation and peculiarity of shape can 
be revealed by scraping away the matrix. Secondly, even if the surface of the spires 
could be similarly uncovered in the hard limestone, yet the result would be very 
unsatisfactory, because the spiral lamella would be so nearly of the colour of the matrix 
as to make it difficult in many cases to see them distinctly, whereas, by proper working 
of the sparry matrix, the spires may be revealed in most beautiful relief, the dark lines 
being clearly traceable in the white surface of the spar. The Rev. Norman Glass 
informs me that in proceeding with any specimens possessing the required conditions 
it is first needful to remove one valve by filmg down its inequalities and subjecting the 
smoothed surface to the action of hydrochloric acid. After this great care must be 
taken in working down the spires with a knife of hardened steel, and with water fre- 
quently applied. When every trace and film of the sparry matrix has been removed 
from the spires, the surface must be smoothed with emery cloth, and then for a few 
seconds dipped in the acid. This last and very brief application of the acid takes away 
the dulness of the surface, and gives to it a glossy and transparent appearance as if it 


incorrectly draws as if round, being regularly coated with crystalline carbonate of lime, so that he quite 
misunderstood the nature and character of the spiral coils. We now and then meet with specimens in 
this condition, and in which the lamina forming the spine (as in Sowerby’s specimens) has been 
completely dissolved, leaving only a small empty slit surrounded by crystallised carbonate of lime. 
Mr. John Aitken, of Manchester, has recently picked up a beautiful pair of spiral coils surrounded or 
coated with crystalline carbonate of lime, which had been weathered out and detached from the interior 
of a Spirifer, and showing its form in a remarkable manner (Sup., Pl. XXX, fig. 18). This curious 
specimen, and one or two other examples which I have seen, were obtained from Carboniferous Limestone 
deposits at Twiston, five miles north-east of Clitheroe in Lancashire. 
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had been polished. The acid used is that which is usually supplied at the chemists, and 
the strength of it is not so material as its careful use.’ 

I have devoted two entire plates (Sup., Pls. XXXI and XXXII) to give correct and 
unrestored drawings of some of Mr. Glass’s admirably developed specimens, and will 
hereafter add another plate containing many equally beautiful and similarly worked-out 
Silurian specimens ; but let it not be supposed for an instant that, in order to obtain 
such valuable results, very many failures and the sacrifice of a large number of spe- 
cimens are not entailed. In many cases, of course, Mr. Glass has failed to find a sparry 
matrix, and even where this was found, in many instances the spirals were totally absent, 
or only one of the spires existed; while in others the spires had got broken from their 
attachment to the hinge-plate, and had been displaced in the interior of the shell previous 
to the introduction of the soft liquid substance, which originally composed the matrix (see 
Sup., Pl. XXXI, figs. 1 to 3, Pl. XXXII, figs. 1 to 20, and Pl. XXXIV, fig. 1). We 
need not, however, feel surprised at the spiral appendages being found so often wanting, 
or broken, or displaced in so many specimens, for how often do we find in dead specimens 
lying at the bottom of the ocean the loop of Waldhemia broken, prior to having been 
filled with the liquid mud which afterwards hardens into stone. 

In a small proportion only of the specimens did the spirals occur perfect and in 
their natural position. Mr. Glass was in many instances able to expose the spiral coils 
from the dorsal, ventral, and frontal aspects, and even to detach them entire from the 
interior of the shell, so that they could be studied completely.” 

Mr. Glass was also able to detect and determine the exact space occupied by the 
spirals in the interior of the shell, as well as their direction, and to show that, for 
instance, in the case of Spirifera glabra, the spirals occupied as much space in the 
interior of the shell asin other species of Spirifers, consequently that the so-termed genus 
Martinia of M‘Coy, founded on the supposed existence of very small spiral appendages, 
can not be substantiated, and being established on a palpable error must consequently 
be erased. Mr. Glass has also observed, as I had done previously, that very often a 
Spirifer is not equilateral, for in many cases one wing or lateral half of the shell is shorter 
than the other, and that this effects likewise the length of the spiral coils and the 


1 Mr. James Neilson, jun., has likewise been successful in developing the spirals in Athyris Royssii 
(Sup., Pl. XXXIV, fig. 7) and Spirif. lineata. He operated in a somewhat similar manner as the 
Rev. N. Glass, making use of diluted hydrochloric acid aided with a file and knife; and if the shell 
is to be preserved it may be coated with wax or paraffin. The specimens of dthyris Royssic and 
Sp. lineata, found at Dockra and other places close to Beith, in Ayrshire, generally contain the spirals 
undisturbed, but the specimens do not come as sharply worked-out as Mr. Glass’s, and this is due to 
the difference in the nature of the matrix. 

2 My sincere and grateful thanks are due to several friends who kindly assisted the Rev. Norman Glass 
to procure suitable specimens for his operations. Among these we may name Mr, Hollier, of Dudley; 
Prof. T. McKenny Hughes, of Cambridge; Prof. Dawkins, of Owen’s College, Manchester; Mr. J. Plant, 
of Peel Park Museum, Salford ; and Mr. J. Tym, of Castleton, Derbyshire. 
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number of their convolutions, so that in some specimens one coil will occupy a larger 
portion of the interior of the shell than the other. The number of spiral convolutions is 
also found to be variable when comparing different specimens of the same species ; they 
are usually fewer in number and comparatively further apart in the young shell, and 
seem to increase in number with the growth of the animal. The lamine forming the 
coils seem to be also closer in some specimens than in others. 

The direction of the spirals in the Spiriferide varies to some extent, even in different 
specimens of a same species, namely, their extremities are always a little higher or 
lower towards the posterior lateral margins of the shell, but in a more or less standing 
direction towards the cardinal extremities ; this will be seen in the different figures of Sp. 
lineata, shown in Pl. XXXII of the Supplement. 

The principal stems of the spiral coils, after having been attached to the hinge-plate, 
converge to about one third of the length of the shell, when, giving off a short lamella, or 
crural process, they diverge again rapidly and widely as they near the front; when by a 
sudden inward curve the two principal stems come again nearer to each other, until they 
reach the posterior portion of the valve, and thus form the first coil (see Sup., Pl. XXXJ, 
figs. 3 and 3 a; and Pl. XXXII, figs. 6 and 6 a). 

When, as is apparently the case in Spirifer lineata, var. imbricata, the principal 
stems converge to more than half the length of the valve before diverging, the spiral 
cones direct themselves in a V-shaped manner to the cardinal extremities of the shell, as 
is seen in Sup., Pl. XXXII, figs. 6,6a@6, 7. These variations in the position and direction 
of the spiral coils are well exemplified in the admirable series of specimens developed by 
the Rev. Norman Glass. Figures of these will be found in Pls. XXXI, XXXII, and 
XXXIV of this Supplement. It is impossible to say too much of the remarkable skill 
with which he has worked out so many specimens, and I feel very grateful to him for 
the valuable and valued help he has so kindly afforded me. 

Finely developed specimens of Spiriferine from the Liassic formations of Normandy 
were worked out many years ago by M. Eudes Deslongchamps, but he had to deal witha 
different and softer matrix than that in which Mr. Glass has achieved his results. Some 
finely worked-out specimens of American Paleozoic Spirifers and other genera have been 
described and illustrated by Prof. Hall and Mr. Whitfield, and to these we shall have 
occasion to allude in the sequel, but in this case the results were obtained principally in 
siliceous specimens or by sections, and not developed in spar by the process Mr. Glass 
has discovered, Prof. Hall and Mr. Whitfield have wonderfully succeeded in developing 
the complicated connecting processes or lamellae that exist between the two principal 
stems of the spiral processes in dtrypa, Athyris, Merista, Meristella, and other spiral- 
bearing genera. Mr. Glass’s process does not seem to be favorable for achieving a 
like result, but, as will be shown in the sequel, Mr. Glass has been able to work out the 
connecting processes or loop formed by the first coils of the spirals in MWertstella tumida 
and Atrypa reticularis. 
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The following is a list of the Carboniferous species successfully operated upon by 
Mr. Glass :—Spirifera striata and var. Mosquensis, Sp. pinguis, var. rotundata, Sp. ovalis, 
Sp. trigonalis, Sp. glabra, Sp. elliptica, Sp. lineata and var. imbricata, Sp. planata, Sp. 
cuspidata, Sp. subconica, Athyris lamellosa, A. planosulcata, and A. Royssii, but unfortu- 
nately of Sp. cusprdata a suitable specimen could not be obtained so as to show the 
spinal appendages in their natural position. 

The British Carboniferous species of Spiriferide have been arranged into six genera 
or subgenera—Spirifera, Spiriferina, Syringothyris, Cyrtina, Athyris, and Retzia, but the 
subject may still require further investigation. From the observations made by Dr. L. 
de Koninck, that certain species usually classed with Spinifer, such as Sp. glabra, have 
their shell-substance perforated by minute canals, it will be hereafter necessary that the 
shell-structure of all the species composing the genus should be made the subject of 
microscopic examination, as well as to ascertain what are the characters of the interior 
surface of their ventral valves. 

Prof. L. de Koninck, in a paper entitled “ Liste des Brachiopodes carboniféres de 
Belgique munis d’une spire,” 1859, has proposed an arrangement of the Spiriferidz 
slightly different to the one I had adopted for the British species. He arranges his species 
into three columns, the first comprising species found in the “ Calcaire de Visé,” the 
second those in the “ Calcaire de Tournay,” and in the third those species are enumerated 
that are common to two horizons ; and he further shows that only seven are common to 
the two localities and horizons. He points out that a similar kind of arrangement of the 
species would occur in Great Britain, but Iam not certain that he is correct in the view 
he takes upon the subject. In his reply to the President of the Geological Society, after 
receiving the Wollaston Medal, the same distinguished Belgian paleontologist observed 
that the Carboniferous fauna of Belgium is composed of three great groups perfectly 
distinct, although possessing a certain number of identical species, the first consisting of 
the forms occurring in the “ Calcaire, or Limestone of Tournay,” the second, of those 
occurring in the neighbourhood of Dinant, and the third, of those from the “ Calcaire of 
Visé,” and from some outliers of the same limestone in the neighbourhood of Namur ; 
and that these faunas are represented in Great Britain; the first in Ireland, at Hook 
Point and its neighbourhood ; the second in the neighbourhood of Dublin; and the third 
in Scotland and in the centre of Yorkshire, where it has been the subject of the 
remarkable researches of the late Prof. Phillips.’ 


1 Prof. L. de Koéninck states in the first named of his memoirs: “Tout le calcaire carbonifére de 
V’Irlande, surtout celui de Hookpoint, des environs de Dublin, d’ Enniskillen, d’Armagh, si remarquables 
par le grand nombre de fossiles qwils renferment, appartient par sa faune au caleaire de Tournay, lequel 
a encore en Angleterre pour représentants le calcaire des environs de Bristol, du Gloucestershire et d’une 
autre partie de l’Yorkshire (Richmond), tandis que celui d’une autre partie de ce dernier Comte (Bolland), 
ainsi que celui de l’Hcosse, des pays de Galles, des environs de Manchester et de Newcastle sont semblables 
au calcaire de Visé.”” But he adds: ‘“ Rien, donc, comme I’on le voit, ne prouve que le calcaire de Visé est 
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It will not be necessary to reproduce the names of all the British species of Spirifera, 
but we will add what may be new or requiring further explanation. 


9, 10. SpirtFERA stRrata, and var. Mosquensts.—lI have, in Pls. XX XI, XXXII, 
and XXXIV of this Supplement, given figures of the spiral appendages developed by the 
Rev. Norman Glass. Prof. de Koninck justly observes that Sp. striata is found in great 
abundance in Ireland, and chiefly in the limestone of Millecent and Ratheline, but that 
at the southerly extremity, and in the northern part of the same island, this Spirifer is 
replaced by the Sp. Mosquensis, that in England it is very much rarer, whilst its presence 
has not hitherto been ascertained in Scotland ; and that in Germany Sp. striata is known 
to him only in the limestone of Ratingen ; that it is hitherto unknown in France and in 
Russia, while the Sp. M/osquensis is generally predominant. M. de Verneuil mentions it 
from a single Spanish locality (Pas-en Cavales) ; in Belgium it is known only from the 
neighbourhood of Dinant, and principally at Pauquys. 


1]. SprriFERA PINGUIS, var. ROTUNDATA, Sow.—I have given in Pls. XXXI and 
XXXII of this Supplement a series of figures showing the form of the spiral coils from 
specimens admirably developed by the Rev. Norman Glass. ‘This species has not posi- 
tively been ascertained to occur in Scotland, and the specimen I figure as from North 
Britain, and in the possession of the Geol. Survey, may not have come from Scotland. 


12. Sprrirera GuaBRa, Martin, sp. I have, in Pl. XXXII of this Supplement, given 
figures taken from three specimens showing the form and position of the spiral coils. 
The spiral coils were developed by the Rev. N. Glass. Whether this and some other 
allied forms should be maintained in the genus Spcrifera proper may remain a question 
for further and future consideration, for in his “ Liste des Brachiopodes munis d’une 
spire” (‘Mémoires de la Société Royale de Belgique,’ 1859) Prof. L. de Koninck 
mentions that in a species of Sperifer (Sp. glaberrimus), nearly allied to Sp. glabra, 
the shell is traversed by canals (as in Spzriferina), and in his description of 
Sp. glabra (‘Recherches sur les fossiles paléozoiques de la Nouvelle-Galles du 
Sud,’ p. 228, 1877), the same distinguished paleontologist observes, “Le tét est 
assez mince et perforé, comme il est facile de s’en assurer par Vinspection de certains 
échantillons de Belgique et d’Australie, que j’ai sous les yeux. Dans ce cas, on observe a 
sa surface des ponctuations bien marquées et disposées en quinconce sur presque toute 


s 93 
son étendue. 
Sp. glabra in Australia and ‘Tasmania attains to twice the dimensions of any speci- 


d’un age different de celui de Tournay, ainsi que je l’ai supposé pendent longtemps. Néanmoins je suis 
porté & croire que le premier n’a et n’a jamais eu aucune communication directe avec le second, et qu'il 
constitue en quelque sorte une ile parfaitement distincte du reste du continent carbonifére que l’avoisine. 


mais dépose 4 la méme epoque que lui.” 
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mens | have hitherto seen from Great Britain, France, or Belgium, and it appears to be 
a very far spread and common species. In a specimen of Sp. glabra from the Carboni- 
ferous Limestone of Little Island, Cork, in the collection of Mr. A. Champernowne, the 
valves are closely covered by concentric lines, and in a similar manner as they occur in 
Sp. meurva, a Devonian form. I have not observed this feature in any other specimen. 


13. SpiRIFERA LINEATA, Martin, and var. imbricata, Sow. 


In Sup., Pl. XXXII, figs. 6 to 11, I have given a series of figures showing important 
modifications in the shapes and directions of the spiral coils, from specimens admirably 
developed by the Rev. Norman Glass. ‘The two specimens, figs. 6, 7, are very remark- 
able, and belong to the variety amdbricata. 

At page 225, and Pl. LI, fig. 15, of my Carboniferous Monograph, I showed that the 
external surface of Sp. dineata “was covered with numerous concentric ridges, rarely in 
any place more than a line apart, but usually very much closer, and from each of 
which projected numerous closely-packed [long, flattened, hair-like] spines, which 
thus formed a series of spiny fringes overlying each other all over the shell.” 
Since then (in 1878) Mr. John Young, of the Hunterian Museum, Glasgow, has 
carefully examined the nature of these concentric rows of almost adpressed spines, 
and has found that when these are viewed by the aid of a lens, or under the 
microscope in good light, they are transversely oval, with a faint longitudinal groove 
or depression along the middle (Sup., Pl. XXXIV, fig. 9).1. He ascertained that 
when the spines are broken close to their root, or surface of the shell, two pits or pores, 
placed horizontally and close to each other, are observable in the interior of the spine, 
and that the spine is divided, to at least some considerable distance, if not its entire 
extent, by two circular or oval tubes, as in a double-barrelled gun (fig. 9 ¢, d). He 
also noticed that these double pits or pores do not pass through the thickness of the shell. 

These characters are clearly displayed in many well-preserved specimens from the 
Carboniferous Limestone Shale of Capelrig, Hast Kilbride, and Newfield, High Blantyre, 
in Scotland. 

Mr. Young has also examined the shell of a well preserved specimen from Brockley, 
near Lesmahagow, and this appeared to him to be minutely perforated, and the canals 
seem to pass through the thickness of the shell (?). It would, however, be desirable 
that this perforated character of the shell should be corroborated by further examination 
of well-prepared vertical sections. 

In a specimen from the Carboniferous Limestone of Cork, in Iveland, Mr. 


1 Mr. Young has recently discovered that these spines are provided with numerous marginal opposite 
hooklets, usually pointing towards the free end of flattened spine. See, for further details and figure, 
explanation of Sup., Pl. XXXIV, footnote and woodcut. 
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Young has noticed that, in addition to the concentric ridges common to the species, there 
existed narrow, widely interspaced, fine radiating lines, but this character is chiefly 
observable in the variety reticulata of Sowerby. 


14, Sprrirera tTRIGONALIS, Martin. Dav., Carb. Mon., p. 222, Sup., Pl. XXXIV, 
figs. 2, 3, 4. 


I have nothing to alter to what I said at p. 222 of my Monograph, with respect to 
this very remarkable and exceedingly variable species, and am still of opinion that Sp. 
bisulcata, Sp. grandicosta, Sp. crassa, Sp. transiens, and perhaps also Sp. triangularis, 
are extreme variations in shape or, at the very utmost, varieties of a single species. On 
examination I now find that the shell sculpture of Sp. ériangularis agrees with that of 
Sp. trigonalis, of which an illustration will be found in Pl. L, fig. 9 a. In all, 
and especially so in the varieties ¢rigonalis, bisulcata, and triangularis, the mesial fold is in 
character essentially the same, but in some examples of both ¢rigonahs and triangularis 
it is remarkably produced, as will be seen in the figure I have added to this Supplement 
(Pl. XXXIV, fig. 2). This very fine example is from Arden, near Thornliebank, 
Scotland, and collection of Mr. J. Young. I have in the same plate given likewise 
illustrations of two very fine examples of the variety deswlcata from our Scottish 
rocks (Pl. XXXIV, figs. 3, 4). The greater or lesser extension of the wing-shape expan- 
sions, or of the mesial fold, will not, in the case of ¢rigonalis, serve as a permanent dis- 
tinguishing character between it and its varieties, and the more we proceed with the 
careful examination of many so-termed species, with the help of abundant material and 
well-preserved specimens, we shall find variations in shape to be so numerous that what 
at one time we might have considered good distinguishing characters are in reality so 
regarded from imperfect knowledge and insufficient examination. I would likewise refer 
the reader to a paper by Mr.. John Young, entitled “ Notes on the Occurrence and Dis- 
tribution of Spirifera trigonalis, and its varieties in the Coal-fields of the West of 
Scotland,” ‘ Proceedings of the Natural History Society of Glasgow,’ 1875,° and from 
which I will quote a few passages. 

1 Mr. John Young, of the Hunterian Museum, Glasgow, wrote me: ‘1 have looked carefully at the 
best preserved exterior surface of Sp. trigonalis or bisulcata that I have in my collection, and can find no 
trace of pores at the base of the minute spines that fringe the lines of growth. The spines leave only a 
very faint impression on the surface of the sheli, and do not appear to pass into the substance by any 
tubular process like that of Sp. lineata. The spines on Sp. trigonalis appear to be only little delicate 
extensions of the outermost layer of the shell. They are very much of the same nature as the spines that 
fringe the shell of Athyris Royssii, but are much smaller. Neither of these forms appearing to have tubular 


spines, I have also examined a number of species of this Spirifer to see if I could detect any minute 
perforations in its shell-structure, but I have failed as yet in detecting any trace of such.” 


9 


2 “T now call your attention shortly to a group of Spzrifere found in the Marine Limestone strata 
belonging to the well-known and common species Sp. érigonalis, Martin, and the variety disulcata, Phil. 


as 
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Sub-genus SPiRteuRINA, a’ Orbigny. 


15. Spirirerina LAMINOSA, M1’ Coy, sp. Spirifera. Dav., Carb. Mon., p. 36, Pl. VI, 
figs. 17 —22. 


SPIRIFERINA LAMINOSA, King. A Monograph of Sp. cuspidata, Annals and Mag. of 
Nat. Hist., ser. 4, vol. ii, p. 11, &., 1868. 


Since publishing my description of this species, Prof. W. King has stated in print 
that it occurs in various conditions of fossilisation, and that the best preserved examples 
were obtained from Redesdale, in Northumberland. ‘The fibres are well displayed, 
twisting about more or less, and separating or pushed aside by the intrusion of 
the perforations. [This character is also beautifully seen in the shell-structure of 
Spiriferina octoplicata, from Blantyre, Scotland.—J. Y.| In general, the perforations 
are well defined, so that their diameter, which is 7$5 inch, can be tolerably well 
determined. They occur pretty regularly at about 3$5 inch from one another, but 
occasionally a smaller perforation makes its appearance in the intermediate spaces.” 
He likewise observes “that. the histology of Spiriferina laminosa, and the changes 


These two forms present us with several variations in shape, which in some cases seem to be peculiar to 
certain localities and to the strata of different geological horizons ; and as the species ranges from the Lower 
Limestones up to the Millstone-grit, the whole representing a group of strata some 3000 feet in vertical thick- 


" ness, it is possible that some of the varieties may have been evolved from the earlier types, during the very 


long period of the accumulation of these strata. Although Sp. ¢rigonalis, with its variety bisulcata, are not 
known from any strata earlier than the Carboniferous period, yet it probably existed over some tract of 
the sea-bottom during pre-Carboniferous times. . . . . In the Lower Limestone Shales of the Beith 
district Sp. ¢rigonalis on its first appearance presents us with at least three or four well-marked varieties, 
one of which has the fold more produced than any yet described (see Sup., Pl. XXXIV, fig. 2). This 
variety I have also found in the Upper Cement Limestone at Arden, near Thornliebank. One of the other 
varieties approaches closely to Sp. acuta, which has not yet been identified in Scotland ; the others agree 
with the typical varieties, Sp. ¢rigonalis and Sp. bisulcata, although some of the latter are more transverse 
than are usually found. In the shales of Newfield, High Blantyre, a variety of Sp. ¢rigonalis is found, 
which, in the extension of its hinge-area and elongated mesial fold, almost rivals that of Sp. triangularis, 
from which it is known by its more numerous ribs. This wide variety is there the only form of the species 
that has yet been found. 

“One of the largest and finest varieties of Sp. disulcata obtained in the West of Scotland is that found 
in the shales overlying the Cement Limestone at Orchard, near Giffnock, on the Busby Railway. The strata 
belong to the Upper Limestone series, and this form, so far as yet known, seems to be peculiar to that 
horizon. It is very deep between the valves, and comes very near to Sp. Mosquensis, a species not 
hitherto recognised from Scotland, being only distinguished from it by its fewer ribs ; Sup., Pl. XXXIV, 
figs. 3, 4. It is very probable that all these varieties of Sp. frigonalis are only varieties produced by 
descent from one original type, which seems to have been very variable, the variations probably being 
caused by the condition of the sea bottom on which it lived.” - 
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it has undergone, bear a strong resemblance to what I have pointed out in Spirifer 
cuspidatus with this difference, the perforations are much the smallest in the latter 
species, and the fibres are much separated by their intrusion.” 

| Well-preserved specimens of Speriferina laminosa have been recently discovered by 
Dr. Rankin in the Carboniferous Limestone of Gillfoot, near Carluke, in Lanarkshire. 


16. Sprrirprina Erneripert, Dav. Sup., Pl. XX XIII, figs. 6, 6 a, 4, ¢. 


SPIRIFERINA, sp. Utheridge, junr. Quart. Journ. Geol. Soc., vol. xxxil, p. 463, 
pl. xxv, figs. 25, 26, 27, 1876. 


“Small, transversely oval, wider than long; ventral valve the more convex of the 
two. Hinge-line less than the width of the shell; cardinal angles rounded ; beak 
incurved and moderately produced above the area, which is concave and triangular ; 
fissure wide. Ventral valve with a simple shallow sinus, and three rounded ribs on each 
side, the outer ones indistinctly marked. In the dorsal valve the mesial fold 1s composed 
of a single rib, larger than either of the others, two on each side. No lamine of growth. 
Shell-structure perforated by minute tubuli, giving the surface a dotted appearance. 

“ Obs.—This little shell differs from Sp. cristata, Schl., var. octoplicata, Sow., by the 
hinge-line being less than the width, by its very rounded cardinal angles, perfect sim- 
plicity of the mesial fold and sinus, much less number of ribs, total absence of any laminze 
of growth, spinose asperities, or granules on the surface.” 

I have reproduced Mr. Etheridge’s description and figures, as I have nothing further 
to add to what he has said. Sp. Hthertdget occurs at Fullarton Quarry, near Temple, 
Edinburghshire, in shale between bands of the No. 2 Limestone (= Hosie Limestone) of 
the Lower Carboniferous Limestone group of the Midlothian series. 


Sub-genus Syrincotuyris, Winchell. 


Etymology—sipryé, a tube; and @ipis, a window. 


17. Syrincoruyris (ANomirEs) cuspipata, Martin = Syringothyris typa, Winchell. 


SPIRIFERA CUSPIDATA, Dav. Carb. Mon., p. 44, pl. viii, figs. 19—24 ; pl. ix, figs. 
1,2; Sup., pl. xxxii, fig. 16; pl. xxxiii, figs. 1, 2, 3. 


Since describing the exterior characters of Spirifera cuspidata, at p. 44 of my 
Monograph, much additional information regarding the intimate shell-structure and 


1 «Proceedings of the Academy of Natural Sciences of Philadelphia,’ 1863. 
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interior characters of this remarkable Brachiopod has been published by Professor 
Winchell, Mr. Meek, Dr. Carpenter,’ Prof. King,® Prof. J. Hall,* and myself,’ and to 
their memoirs I would now briefly refer, so as to complete the description already 
given. 

In 1863, ora few years previously, Prof Winchell discovered in the Carboniferous 
Limestone, or “ Burlington Limestone,” of Burlington, Iowa, a shell indistinguishable in 
exterior appearance from our British examples of Martin’s Anomites cuspidatus, and which, 
from presenting certain peculiar interior arrangements, had Jed him to propose for that 
and similarly constructed shells the generic name of Syringothyris. To his shell he gave 
the specific name of ¢ypa, but an attentive examination of his American type with true 
British examples of Sp. cuspidata led Prof. King to remark, at the conclusion of his able 
memoir already referred to, that “it may be safely assumed that Syringothyris cuspidata 
and 8. fypa are one and the same species,” and that ‘it will necessarily follow that 
Martin’s specific name, having priority, must be adopted in preference to the one pro- 
posed by Prof. Winchell.” I entirely concur in the view taken in this matter by Prof. 
King, after having compared specimens of the American and British species. 

It will not be necessary to redescribe the exterior shape of Martin’s shell, as it has 
been given at p. 44 of my Carboniferous Monograph, but I would merely remark that 
some British examples from Wetton, in Staffordshire, in my possession, have attained to 
four inches in breadth, with an enormous triangular area; that a variety with finer and 
more numerous ribs has been met with by Mr. G. F. Whidborne in the Carboniferous 
Limestone Shale on the banks of the Avon, near Bristol, and that Mr. Robert Etheridge, 
junior, believes he has found the species in the Carboniferous Limestone of Scotland, 
but the three ventral valves in his possession are not sufficiently well preserved to admit 
of a positive identification. 

Shell-structure—It is well known that the shell-tissue of many Paleozoic Brachi- 
opoda has undergone changes during fossilisation, which have been caused by metamor- 
phism or mineralisation, so much so that, as noticed in his paper already quoted, 
Dr. Carpenter could detect not a vestige of perforations in some Ivish specimens of 
Sp. cuspidata, while in others, as was clearly shown by himself and Professor W. King, 
canals or perforations, very minute and far apart, occurred indistinctly or in patches over 
the surface, and in some examples the shell was finely perforated all over its surface, the 
tubules not having been altered. 

It would therefore appear from Prof. King’s and Dr. Carpenter’s observations, which 


1 “Proceedings of the Academy of Natural Sciences of Philadelphia,’ December, 1867. 

* “ On the Shell-structure of Spirifera cuspidata and of certain allied Spiriferide,’’ ‘Ann. and Mag. of 
Nat. Hist.,’ July, 1867. 

3 “ Monograph of Spirifer cuspidatus ;”’ and ‘ Ann. of Nat. Hist.,’ ser. iv, vol. ii, 1868. 

* *Paleeontology of New York,’ vol. iv, pp. 252—257, 1867. 


5 


> “Notes on some Perforated Paleozoic Spiriferide,’’ ‘Geol. Mag.,’ vol. iv, 1867. 
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I have also verified, that well-preserved shells of Syr. cuspidata show perforations more 
or less distinctly, but are associated with others in which they have become obliterated, 
or appear in a patchy condition, in the midst of wide imperforate spaces. 

Interior of the large or ventral valve.—In 1863 Prof. Winchell describes this valve as 
“a shell with an elongated hinge-lme, a mesial sinus, a broad area, and a narrow, 
triangular fissure closed towards the apex by an external convex pseudo-deltidium, 
beneath which, and diverging from it, is another transverse plate connecting the vertical 
dental laminz arched above, and beneath giving off a couple of median parallel lamella, 
which are incurved so as to nearly join their inferior edges, thus forming a slit-bearing 
tube (Sup., Pl. XXXIII, fig. 3), which projects beyond the limits of the plate from 
which it originates in the interior of the shell.”’ 

As I stated in 1867, Prof. Winchell was not aware that the characters assigned by 
him to his genus had been already illustrated and defined by Prof. L. de Koninck in the 
‘Transactions of the Royal Society of Li¢ge’ for 1859. These characters were found to 
exist in a Belgian example of Syringothyris (Spirifer) distans, where the transverse plate 
is not quite connected along the centre, but bends underneath on both sides, and forms 
under it a disunited, tubular canal* (Sup., Pl. X XXIII, figs. 4, 5). There does 
not appear to exist in the interior of the ventral valve any median elevated septum, as in 
Spiriferina, nor are the dental plates united in the last-named sub-genus by a transverse 
plate. It differs, also, in the arrangement of its dental plates, from what we find to be 
the case in Cyrtina, of which I have given a detailed description at p. 68 of my 
Monograph. I have not, I am sorry to say, been able to procure any interiors of British 
examples of Syr. cwspidata, nor any internal casts exhibiting the muscular impressions ; 
but in a beautifully preserved internal cast of a specimen evidently belonging to the 
species, from the Carboniferous formation of the State of Ohio, and generously presented 
to me by Prof. L. de Koninck, I was able to study the shape and characters of these 
impressions. ‘This cast was subsequently described and illustrated from figures of my 
own by Prof. King in his Monograph of Sp. cuspidata in ‘ Annals and Mag. of Nat. 
Hist.’ for July, 1868, to which the reader is referred. I regret, likewise, that it has 
not been possible to procure any specimen in which the spiral processes were in place. 
After many attempts the Rev. Norman Glass developed them partially in one specimen 
(Sup., Pl. XXXII, fig. 16), but although one of the spirals was complete, it had been 
broken from its attachment to the base of the hinge-plate previous to the shell being 
filled by the limestone or spar that forms its matrix ; of the other spiral coil only a small 
part is seen, and is apparently in its natural position, but the attachment and direction 
remain obscure. 


1 See my paper in the ‘Geol. Mag.,’ vol. xiv, pl. xiv, figs. 6, 8, 1867. 
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18. Syrmncornrris susconica, Martin, sp. Dav., Carb. Mon., p. 48, Pl. IX, fig. 3; 
and Sup., Pl. XXXII, fig. 17. 


I can only repeat what I stated at p. 49 of my Monograph, namely, “I am far from 
‘satisfied that the specific characters or claims of this species have been clearly estab- 
lished ;” but to whatever species it may belong, it is, I think, evident that it should 
be placed in the genus or sub-genus Syringothyris. Some examples referable to this 
‘species were found by the late Mr. Carrington in the Carboniferous Limestone of 
Wetton; and the Rev. Norman Glass has been able to develop the spiral appendages 
from a specimen found by Mr. ‘Tym in the Carboniferous Limestone of Castleton, in 
Derbyshire, and of this we give an illustration in Sup., Pl. XXXII, fig. 17. 


19. SyrincotuyRis pistans, Sow., sp. Dav., Carb. Mon., p. 46, Pl. VIII, figs. 1—17; 
and Sup., Pl. XXXITI, figs. 4, 5. 


SPIRIFERA BICARINATA, J/’Coy. Synopsis, pl. xxii, fig. 10. 


I can add nothing to the description I have given of the shape or exterior characters 
of this species ; but its intimate shell-structure has been shown by Prof. King to be 
perforated by minute canals, as in the case of 8. cuspidata ; and Prof. L. de Koninck, in 
the ‘Transactions of the Royal Society of Liége’ for 1859, describes and illustrates a 
specimen of the interior of the ventral or larger valve, showing the pseudo-deltidium, 
dental plates, and position of the transverse plate and tube; of these features better and 
enlarged figures were subsequently published by myself in the ‘ Geol. Magazine,’ vol. iv, 
July, 1867; but, as will be seen by comparing the interior of the same valve of 
S. cuspidata and S. distans, the transverse plate and tube, although partaking of the 
essential characters of the genus in both species, differ in the last-named on account of 
the plate beginning much sooner or closer to the teeth, while in S. cusyzdata it connects 
the dental plates lower down. 


Sub-genus Cyrtina, Dav. 


Notwithstanding many attempts, I have yet been unable to find any trace of spiral 
coils in either Cyrtina septosa, Phillips, sp., or in C. carbonaria, but Prof. King 


1 We have reproduced these figures for reference in P]. XXXIII of this Supplement. 
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described them in an allied Devonian species, Cyrtina heteroclyta. In 1841 both 
M. Bouchard and myself were well acquainted with the interior characters of the 
ventral valve of the Devonian shell, for we had discovered excellent examples of both 
Cyrtina heteroclyta and C. Demarli in the Devonian Limestone of Ferques in the 
Boulonnais, and I was thus enabled many years ago to both describe and illustrate the 
septa and dental plates in this species. I regret having inadvertently omitted to note in 
my Monograph Prof. King’s subsequent observations published in the ‘ Annals and Mag. 
of Nat. Hist.,’ vol. xvii, p. 68, 1846. Prof. King’s discoveries that the shell was 
provided with spirals, and that its shell-structure was traversed by canals, were decided 
additions to our information. 

Prof. L. de Koninck states, in his published memoir already referred to, that Cyrtina 
septosa in Belgium is a species occurring in the Limestone of Visé, and it is found also 
in Derbyshire. 


Genus Avuyris, 1? Coy = Spiricrra, d Orbigny. 


20. AtHyRis pisuM, Dav.  Sup., Pl. XXX, figs. 15, 15 a, 6, e. 


ATHyRIs Pisum, Dav., MS. Armstrong and Young, Catalogue of the Western 
Scottish Fossils, p. 48, 1876. 


Shell globular and circular, about as wide as long, without fold or sinus in either 
valve ; both valves about equally and evenly convex, and covered with fine concentric 
lines. Beak small, and truncated by a small circular foramen lyimg close under the 
umbo of the dorsal valve. 

Length 23, width 23, depth 2 lines. 

Oés.—Five examples of this small species were found by Mr. James Thomson in 
Carboniferous Shale at Brockley, Lesmahagow, in Scotland, and all agreed in dimensions 
“and in external character. he interior is not known. It is also stated to have been 
found in Beith Quarries, Ayrshire. 

Prof. de Koninck observes, in his ‘ Liste des Brachiopodes Carboniferes de Belgique,’ 
1859, that the distribution of the species of d¢hyris is remarkable ; that 4. plano-sulcata 
and 4. /amellosa are the only species of which he has been able to establish the simul- 
taneous presence in the limestones of Visé and Tournay ; the first, which is tolerably 
spread, is indicated to occur in Ireland, Scotland, England, Russia, and Belgium ; the 
second is known only at Bolland, in Yorkshire, at Hook Point, im Ireland, at Visé and 
Tournay, where it is not rare. 4. Royssii, A. squamigera, and A. subtilita are found 
only in the limestone of Tournay and in its corresponding formation in Great Britain. 


ba 
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A. globularis and A. ambigua are from the Limestone of Visé, and are found principally 
in Scotland and in the centre of England, and are hardly known out of Great Britain and 
Belgium. 


21. ArHyris amBicua, Sow. Dav., Carb. Mon., p. 77, Pl. XV, figs. 15—26; Sup., 
Pl. XXXIV, figs. 10, 11. 


Athyris ambigua is a very variable shell, both with respect to breadth and length. A 
remarkable variety of the shell, which we figure in Pl. XXXIV, fig. 10, of this Supple- 
ment, differs from the ordinary form by its mesial fold beg much produced, and by its 
having on the ventral valve a wide, deep, flattened sinus, the edges of which are somewhat 
pinched upwards into a narrow rounded fold, which slopes gently outwards. 

This species, of which I have seen several specimens, was found by Mr. John Young in 
the Carboniferous Limestone Shales at Corrie Burn, Campsie, near Glasgow, and by Mr. 
J. Neilson, junr., in a section opened in the same formation in the Garngad Road, 
Glasgow. 

In his paper “‘ On the Geology of the Campbeltown District”? (‘ Trans. of the Geol. 
Soc. of Glasgow,’ vol. ui, pl. ii, fig. 2, 1863), Mr. James Thomson observes that upon the 
shore at Machrahanish Bay numerous specimens of Athyris ambigua are found at the 
junction of the Limestone and Sandstone, and that in several examples the shell is 
marked with faint longitudinal strize. 


Genus Ruvzta, King. 


22. Rerzta carBonaRIA, Dav. Carb. Mon., p. 219, Pl. LI, fig. 3; and Sup., 
Pl. XXX, fig. 16. 


This is seemingly an uncommon species in our British Carboniferous Rocks. A 
couple of specimens have been recently discovered by Mr. Widborne in Carboniferous 
Limestone Shales close to the Black Rock Quarry, near Bristol,’ and one of these I here 
figure. 


1 Thanks to Mr. G. F. Widborne I have been able to examine the following species from the Bristol 
district : 


Bristol.— Millstone-grit—Productus scabriculus. 


Avon section.—Lower Limestone Shales—Terebratula hastata, Athyris Royssii, A. globularis, Retzia 


37 
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Genus RHYNCHONELLA, [’scher. 


23. RHYNCHONELLA REFLEXA, de Koninck. Sup., Pl. XX XIII, figs. 7, 8, 9. 


TEREBRATULA REFLEXA, de Koninck. Animaux fossiles du Terrain Carbonifére de 
Belgique, p. 298, pl. xx, fig. 4, 1842—44. 


Shell pentagonal, as wide as long, or a little longer than wide, thick in the adult 
condition. Dorsal valve convex, especially so at the umbo, longitudinally and mesially 
depressed ; a single rib commencing in the depression begins to rise at about a third of the 
length of the valve from the extremity of the umbo, and extends and widens until it reaches 
the front. Ventral valve more convex and arched than the dorsal one, with two ribs com- 
mencing atia short distance from the extremity of the beak with a deepish sinus between 
them; the outer slopes of the ribs facing the lateral portions of the valve are wide; 
and before reaching the margin give rise to a small sub-marginal plait ; beak small, 
pointed, and incurved over to umbo of opposite valve; foramen exceedingly small and 
concealed. Surface smooth, marked only by a few concentric lines of growth. Interior 
not known. 

Length of a large specimen 5, breadth 4, depth 3 lines. 

Obs.—British specimens of this small species were not known to me at the time I 
had completed my Carboniferous Monograph, but two years later Mr. Carrington dis- 
covered some six or seven specimens in the Carboniferous Limestone of Wetton, in 
Staffordshire, and about the same time Mr. Burrow found two examples in the Carbo- 


radialis, Rhynchonella pleurodon, Streptorhynchus crenistria, Chonetes Laguessiana, C. Buchiana, 
Productus semireticulatus, Prod. scabriculus, P. margaritaceus. 

Black Rock Quarry, Avon.—Carboniferous Limestone—fetzia carbonaria, Spirifera bisuleata, Prod. 
semireticulatus. 

Clifton.—Carboniferous Limestone—Spirifera duplicicosta. 

Leigh Woods, the left bank of the Avon facing Clifton, but in Somersetshire—Athyris Royssiz, 
Spirifera lineata, Chonetes Buchiana, Productus, sp.*? 

Weston-super-Mare, about twenty miles south of Bristol.—Carboniferous Limestone— Orthis 
Michelini. 

Hutton, about four miles east of Weston-super-Mare.—Carboniferous Limestone—Athyris Royssiz. 

Ashcombe quarries, about half a mile north of Weston-super-Mare, being nearly the top beds of 
Worle Hill—Prod. cora, P. punctatus, Sprrifera duplicicosta. 

Westbury-on-Tyne, about four miles north of Bristol, being at the top of the Carboniferous Limestone, 
or rather Lower Limestone Shales—Athyris ambigua, Spiriferina laminosa, Sp. cristata, 
Spirifera bisulcata, Syringthyris cuspidata, Rhynchonella pleurodon, Strophomena analoga, 
Streptorhynchus crenistria, Choneles Laguissiana, Productus pustulosus, Prod. semireticulatus. 
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niferous Limestone of Settle, im Yorkshire. A little later Mr. Joseph Wright, of Cork, 
forwarded me several specimens which he had got out of the Carboniferous 
Limestone of Little Island, Cork, Ireland. In all those three localities the shell was 
stated to be rare. Our British examples agree in every respect with those described and 
figured by Prof. L. de Koninck from the Carboniferous Limestone of Visé, in Belgium, 
where it is stated to be equally uncommon. It may likewise be observed that in 
nearly all the specimens I have seen there exists in the smaller valve a short median rib, 
but in one of the Yorkshire specimens the rib was scarcely definable. I have not seen 


this species from Scotland. 


24. RayncHonewia Guassit, Dav. Sup., Pl. XXXIIL, fig. 10. 


Shell small, elongated, oval, truncated in front; valves moderately convex. In the 
dorsal valve a median sinus or depression commences about the middle of the valve and 
extends to the front. In the ventral valve a corresponding fold begins also at about 
the middle of the shell and extends to the front. Beak rather produced and incurved ; 
foramen situated under its angular extremity. Surface of valves smooth. 

Length 4, breadth 3, depth 2 lines. 

Obs.—Of this species I have seen two examples only, which were found by Mr. 
Carrington in the Carboniferous Limestone at Wetton, in Staffordshire. It is remark- 
able on account of the depression in the anterior half of the dorsal valve and corre- 
sponding fold in the ventral one. I have not been able to examine its interior. I have 
named it after the Rev. Norman Glass, who has been so successful in developing the 
spiral processes in the Spiriferidee, and to whom I am indebted for much valuable 


assistance. 


20. RuyncnonrLLa Brockiuyensis, Dav. Sup., Pl. XXXIV, figs. 14, 14a, 146. 


Shell small, trigonal, broadest anteriorly, tapering posteriorly, somewhat compressed. 
Dorsal valve moderately convex, with three short angular ribs, commencing at about two 
thirds of the length of the valve and extending to the front, posterior two thirds of the 
shell and lateral portions smooth, without ribs. Mesial fold of small elevation, and 
composed of three short ribs. Ventral valve rather less convex, or deep, than the 
opposite one; sinus broad and of moderate depth, divided longitudinally by two angular 
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ribs, commencing at about one third of the length of the valve; beak small, angular. 
Dimensions (of the largest specimen I have seen)— 
Length 6, width 64, depth 3 lines. 

Obs.—'lhis small species is remarkable on account of its trigonal shape, three short 
sub-marginal ribs, and smooth lateral portions of the valves. Mr. J. Thomson, who 
discovered the shell, observes to me that it is unlike 2A. pugnus and Rh. pleurodon. It 
approaches most in shape to some small individuals of 22. mesogonia, Phillips, but is less 
transverse. It somewhat resembles some examples of Camarophoria globulina, but does 
not belong to that genus. It occurs in Carboniferous shale at Brockley, Lesmahago, 
Lanarkshire. 


Sub-genus Ruyncuopora, King. 
Type species Rhynchopora Geinitziana (Terebratula, Verneuil). Geol. Russia, vol. ii, p. 83, 1845. 


‘ Diagnosis—Rhynchonelliform. Shell-structure perforated, the perforations passing 
through from one surface to the other in both valves. 

‘ Obs.—As will be seen, this genus (or it may be sub-genus) differs from Rhyn- 
chonella simply in having the shell-substance of its valves perforated similarly to what 
prevails in Spiriferina, Terebratula, and other Palhobranchs. Its internal structure 
appears to be the same as that which characterises the type genus Rhynchonella; two 
diverging dental plates are present in the large valve; it is possible, however, that when 
the valvular cavity is fully made known, the apophysary system of the small valve may 
be a modification in the type genus. In form Rhynchopora closely resembles Rhynchonella. 
Two species only known as yet; one belonging to the Carboniferous and the other to the 
Permian system.” (King, MS.) 


26. Ruyncnopora Younen, Dav. Sup., Pl. XX XIII, figs. 11, 11a, 4, c. 


Ruyncnopora Younei, Dav,, MS. Young, North British Daily Mail, December 3rd, 
1878. 


Shell small, somewhat tumid, nearly as long as wide. Valves almost equally deep, 
with about seven short ribs in each valve, extending only to a short distance from the 
front and lateral margins; umbonal region smooth. Median fold in dorsal valve of 
moderate elevation, with three short, stout ribs. Sinus in opposite valve with two short 
ribs, split longitudinally to some short distance from the front; beak small, much 
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incurved. Fibres of shell-structure stout, slightly wavy; perforations well separated, 
subquincuncially arranged, and distinctly defined. 
Length and breadth about 33, depth 2 lines. 

Oés.—It is to Mr. John Young, of the Hunterian Museum, College, Glasgow, that 
we are indebted for the first discovery of this new and very interesting species. He 
discovered it some years ago in the Upper Carboniferous Limestone of Bower-Trapping, 
Dalry,’ Ayrshire ; and in sending me a specimen of the species Mr. Young writes, “ The 
punctures can be seen with the hand-lens, still better under the microscope. It is 
probable that the shell-structure in this species is much the same as in Rhyc. Geinit- 
giana.” On sending the specimen for Prof. King’s opinion, he fully confirmed Myr. 
Young’s discovery, and adds, “This species has a close resemblance to the Permian 
Camarophoria globulina of Phillips. Mr. Young’s specimen has its fibrous tissue, doubt- 
less through fossilisation, of a silvery lustre, in which respect it offers a strong contrast to 
the brown colour of the perforations. Where oblique sections of different layers of tissue 
are exposed, they show the perforations passing completely through the valves from the inner 
to the outer surface. ‘The perforations are filled with the same brown substance as that 
forming the cast of the visceral cavity. Rhynchopora Youngii cannot be confounded with 
Rh. Geinitziana ; the latter species has a greater number of sharply defined ribs, and they 
pass from the point of the umbo to the anterior margin of both valves.”’ 

I have named this important species after my friend, John Young, its discoverer, and 
to whom Scottish palaontology is much indebted for his many valuable researches. 


Genus CaMAROPHORIA, King. 


27. CamaropHortia Kinet, Dav. Sup., Pl. XX XIII, figs. 12, 13. 


Shell subtrigonal, widest anteriorly, rounded in front, broader than long. Dorsal 
valve rather more convex than the ventral one, sometimes somewhat gibbous; valve 
divided into three almost equal parts, of which the central one forms a moderately raised 
mesial fold; surface covered with eleven or twelve wide, very moderately prominent ribs, 
gently longitudinally grooved along the middle, and of which some four form the mesial 
fold. Ventral valve not as deep as the opposite one, and divided by a wide mesial sinus 


1 On the 3rd of December, 1878, Mr. John Young read to the Natural History Society of Glasgow 
a short notice of his discovery of this remarkable species, which he had collected some twelve 
years previously. He informs me likewise by letter that Mr. Robert Craig, of Langside, Beith, Ayrshire, 
has found the same species in the Hill Head Limestone. This is another locality for Rhynehopora, 
and on a much lower geological horizon, Bower-Trapping being in the Upper, and Hill Head in the Lower 
Limestone Series of Ayrshire. 
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of moderate depth, three longitudinal ribs occupying its surface. The ribs on the lateral 
portion of the valve are sharply bent upwards prior to becoming abruptly bent down- 
wards or deflected to meet the margin of the opposite valve. Beak angular, moderately 
produced. In the interior of the ventral valve the conjoined dental plates form a wide 
trough-shaped process fixed to a low medio-longitudinal plate. In the dorsal valve the 
space between the socket is occupied by a small cardinal muscular process, on either side 
of which are two long, slender, curved processes. From beneath the cardinal process a 
high vertical mesial septum extends to a little more than a third of the length of the 
valve, supporting along and close to its upper edge a spatular process, considerably 
dilated towards its free extremity, and projecting with a slight upward curve to near the 
centre of the shell. | 
Length 13, width 14, depth 7 lines. 

Some examples have slightly exceeded the above-named dimensions. 

Oés.—Four specimens of this well-marked species were forwarded to me for exami- 
nation by Prof. W. King as a new species of Camarophoria, but it seems to differ from 
Rhynchonella or Camarophoria (?) tsorhyncha, M‘Coy, in being more subtrigonal and less. 
globose or gibbous than in the single example of zsorhyncha I have ever seen. Among 
the specimens forwarded to me of the species under description was a good internal cast, 
showing in a very clear and satisfactory manner the characters of the genus; the muscular 
impressions are well defined on the surface of the dorsal valve (fig. 13). The ribs on the 
lateral portions of the ventral valve are, as in 72h. plewrodon, most elevated and turned up 
~ close to the front, where they are suddenly deflected, so as to meet the corresponding 
margin of the opposite valve. 

This species was found by Prof. W. King in the Carboniferous Limestone near 
Kiltiernan, about eight miles south of Galway, on the road to Gont. The specimens 
figured belong to Queen’s College, Galway. I have named it after my distinguished . 
friend, Prof. W. King, D.Sc., the discoverer and first delineator of this excellent genus, 
and whose numerous and very valuable researches among Palliobranchs have added 
vastly to our knowledge of the subject, and are well known and highly appreciated by 
all those who have made paleontology their study. 


Genus STREPTORHYNCHUS, K7ng. 


28. STREPTORHYNCHUS CRENISTRIA, Phillips. Dav., Carb. Mon., p. 124, Pl. XXVI, 
figs. 1—6; Pl. XXVII, figs. 1—7; 
Sup., Pl. XXXVI, figs. 1—5. 


Since publishing my description and illustrations of this important and very variable 
species, as well as of its named varieties, at p. 124 e¢ seg. of my Monograph, very much 
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better and larger examples have been found in Scotland by Mr. James Thomson; and 
this has induced me to add some illustrations to those already published, so as to show 
what were the dimensions the shell acquired in certain favoured localities. Mr. Thomson 
has discovered at Auchenskeigh, Dalry, in Ayrshire, bands of limestone and _ shales 
literally covered by, or nearly made up of flattened individuals, of all sizes and ages, 
lying one over the other in such profusion that the sea-bottom on which they lived 
must have been thickly strewed with innumerable individuals of this species. The 
specimens measure from two lines to six inches in breadth, by one line to three inches 
and a half in length. 

In these fine slabs at Auchenskeith and Broadstone, Beith, the shells are generally, 
as already stated, much flattened by pressure ; many are quite perfect, while the greater 
number are in a more or less fragmentary condition; single valves abound, and some show 
the interior surface in a very perfect manner. In all the external sculpture is admirably 
preserved, and as sharp as if the shell had just been taken from the sea-bottom. They 
must have lived on the spot where they are now found, or near it, on account of the 
sharpness of their exterior sculpture, and could not have floated or been driven by the 
action of the waves for any great distance, or their surface would have been subjected to 
abrasion, of which no evidence is observable. 

Mr. J. Young informs me that he has discovered that Streptorhynchus crenistria is 
perforated from the inner surface very much in the same manner as Productus ; and, as in 
it, the perforations do not reach the outer surface of the shell. 

I feel still disposed to adhere, in the main, to the views expressed at p. 124 of my 
Monograph with respect to this most variable species ; and, indeed, since I have had the 
advantage of examining a very great number of specimens, I would hardly know where 
to draw a distinctive line between the typical, very flat specimens of Strept. crenistria, 
and the very convex var. seuzizs of Phillips, although I am of opinion that the varietal 
name should be maintained. 

When one can examine a large series of specimens of Strep. crenistria, a great 
difference is observable in the degree of flatness or convexity of its valves; also in the size 
or proportion of the area, number and closeness of the numerous radiating, raised striae 
or ribiets that cover the surface of its valves; in the width also of the interspaces between 
them. In a specimen from Auchenskeith, in the collection of Mr. James Thomson (Sup., 
_ Pl. XXXYVIU, fig. 2), measuring five inches in breadth, I have counted round the margin 
as many as 250 raised strize, with interspaces slightly larger, while at half the length of the 
valve not many more than 100 could be numbered, with interspaces three times wider 
than that of the riblet; indeed, the increase by interpolation in the number of smaller 
riblets or raised strize existing between the principal ones varies exceedingly. Thus, in 
some examples only one or two smaller riblets will be found in the interspaces, while in 
other examples as many as eight or nine may be counted. In some specimens the 
principal ribs become gradually stronger as they extend from the beaks to the margin, 
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while in other specimens, and especially in very large individuals, the principal ribs 
get gradually stronger as they extend from the beaks to about the middle of the length 
of the valve, where they again become gradually smaller or more attenuated as they 
extend to the margin, and where much less difference or more uniformity in size prevails 
between the principal and intermediate riblets; and, indeed, near the margin, in many 
specimens the principal riblets and the interpolated ones are of about equal strength and 
closeness. 

I have already described and illustrated, in Pl. XX VI, figs. 2 e, 4 a, the manner in 
which both ribs and interspaces are crossed by equidistant concentric ridges or scale-like, 
raised lines of growth. In some specimens, however, the riblets seem smooth, and the 
interspaces alone crossed by concentric rounded ridges. 

Malformations in this species, as well as in its named varieties, are often found, and 
of these I give two illustrations (Sup., Pl. XX XVII, figs. 4, 5) from specimens obtained 
by Mr. C. W. Peach at Chapel Hill, Kirkald, and at Abbey Craig Quarry, west of the 
Bridge of Allan, in Scotland. 


29. STREPTORHYNCHUS CRENISTRIA, var. SENILIS, Phillips. Dav., Carb. Mon., PI. 
XXVII, figs. 2—i0. 


Some paleontologists seem disposed to erect this important variety into a distinct 
species, and it cannot be denied that in some localities, particularly in Australia, it 
alone occurs. ‘The convexity of its valves, usually large area, and shorter hinge-line 
distinguish it from the typical S¢. crenistria. 


30. STREPTORHYNCHUS CRENIS'TRIA, var, CYLINDRICA, A/‘Coy. Dav., Carb. Mon., p. 128, 
Pl. XXVII, fig. 9; and Sup., 
Pl. XXXVII, figs. 6, 7. 


STREPTORHYNCHUS CRENISTRIA, var. ROBUSTA, Hall. James Thomson, Trans. Geol. 
Soc. of Glasgow, vol. ii, 1863. 

- — — James Neilson, jun., Trans. 

Geol. Soc. of Glasgow, 1875. 


At p. 128 of Monograph I described this variety, and gave a figure of Prof. 
M‘Coy’s typical example. On attentively comparing the specimens described and figured 
by Mr. James Thomson,’ from the neighbourhood of Campbeltown, under the name of 


‘ «On the Geology on the Campbeltown District,” ‘Trans. of the Geological Society of Glasgow,’ 
vol. ii, pl. ii, fig. 1, 1863. 
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Strep. crenistria, var. robusta, Hall, with M‘Coy’s type, I could not find between them 
any differential features. Mr. J. Thomson informs us, in his valuable paper, that the 
shell he has identified with Hall’s so termed Orthis robusta’ “« varies in size from a line 
and a half to an inch and a half across the hinge-area, and exhibits many features both 
in form and thickness. In some specimens the dorsal valve is deeply convex, and the 
ventral slightly concave; some again are much thinner than others, and approach much 
closer to the coudition of Streptorhynchus crenistria of Phillips. . . . Seldom, indeed, 
have I found this shell in our purer limestones. It almost invariably occurs in 
calcareous or arenaceous shale, clustering in colonies, thus showing that, while it was 
gregarious in habit, it dwelt at no great depth in the primeval seas.” 

In a paper by Mr. James Neilson, jun., entitled ‘‘ Geological Notes on the Cuttings: 
in the City of Glasgow Union Railway, between Bellgrove and Springburn ” (‘ 'frans. 
Geol. Soc. Glasgow,’ 1875), some internal casts are again referred to the variety rodusta, 
Hall. Through the kindness of Mr. Neilson I have been able to examine and figure 
one of the specimens, which he states to be plentiful in a grey sandstone at the bottom 
of the Millstone-grit. series, according to that geologist, possibly a passage-bed between 
the Millstone-grit and Upper Limestone series ; to this horizon Mr. J. ‘Thomson is now 
of opinion the Tirfergus Glen deposit may be referable. The specimens came from the 
railway-cutting at from 20 to 200 yards south of Garngad Road, Glasgow, near the 
shale contaming Productus carbonarius, which is probably only a few feet higher in the 
section. Mr. Neilson’s specimens were of about the same dimensions, none exceeding one 
inch six lines in breadth by one inch three lines in length, being a much smaller shell 
than Hall’s Orthis robusta. Mr. Neilson believes that it is the same shell, or variety 
of Streptorhynchus, found by Mr. J. Thomson in the neighbourhood of Campbeltown, and 


I concur in his opinion. 


Genus StRopHOMENA, Rajinesque. 


31. STROPHOMENA RHOMBOIDALIS, var. ANALOGA, Pdil/, Dav., Carb. Mon., je MES). 
Pl. XXVIII, figs. 1—13; 
Sup., Pl. XXXVI, fig. 23. 


Mr. John Young informs me that examples of this shell show numerous, but rather 
widely placed, oblong perforations, that these occur amongst the vascular impressions as 
well as in other portions of the shell; but, like those seen in most species of Productus, 


1 “Report of the Geological Survey of the State of Iowa,” vol. i, part 2, ‘Paleontology,’ p. 713, 
pl. xxvii, fig. 5, 1858. 


38 
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they do not appear to pass to the outer surface of the shell. They are also seen in the 
variety 8. distorta. 

Vascular impressions.— At p. 77, and in pl. xx of his ‘ Monograph of Permian Fossils 
of England,’ 1850, Prof. King describes and illustrates the vascular system as seen on 
the interior surface of both valves of Strophomena analoga, stating, at the same time, that 
the pallial vessels run parallel with each other till they have reached the anterior 
region, where they sweep round submarginally on both sides, giving off a series of 
smaller vessels. In the General Introduction to Vol. I of my work, and in my Carbo- 
niferous Monograph, I give additional illustrations which, in every respect, agree with 
those figured by Prof. King, and show that the outer principal vessels occupy the 
longitudinal median portion of the valves, surround the ovarian spaces, and give off 
smaller bifurcating vessels (Carb. Mon., Pl. XXVIII, figs. 9—11). That this description 
and Prof. King’s, and my own illustrations, are correct is amply proven, and so recognised 
to be the case by Dr. 8S. P. Woodward, Mr. J. Young, and others. 

Quite recently, however, while examining some internal casts or decorticated examples 
of Strophomena analoga from the Carboniferous Limestone of North Hill, Campsie, near 
Glasgow, Mr. John Young was surprised to find that the vascular impressions in two or 
more specimens did not exhibit those vessels in the manner described by Prof. King and 
myself, that they pursued quite a different course, and did not form a ring round the 
ovarian spaces, nor did they show that they sprung from any main trunk vessels, but that 
they passed simply out from the median region and radiated over the whole interior 
surface of the valves ; that the vessels kept nearly of a thickness throughout their whole 
course, and that, if each vessel is carefully followed from the anterior front margin of the 
shell, they will be seen to converge in a radiate manner to near the central portions of 
the beaks of the shell (Sup., Pl. XXXVI, fig. 23). 

How to explain this marked divergence from the general plan observable in so many 
specimens has puzzled, and still puzzles, both Prof. King, Mr. J. Young, and myself. 
These differences are evidently not due to age, for in both cases do we find this difference 
to occur in middle-sized and adult individuals. Several decorticated examples of 
Str. analoga, var. distorta, from near Carlisle, have shown the same peculiarity. 


Genus Orvis, Dalman. 


32. Ortuis Micuenint, LZ’ Hveillé. Dav., Carb. Mon., p. 182, Pl. XXX, figs. 6—12; 
Sup., P]. XXXIV, figs. lo—17. 


In a paper by Captain R. Brown, entitled ‘‘ Descriptions of some new species of 
Fossil Shells found chiefly in the Vale of Todmorden, Yorkshire ” (‘ ‘Transactions of the 
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Manchester Geological Society,’ vol. i, p. 224, 1841), he describes under the name 
Spirifer filraria, Brown (sec his pl. vii, figs. 62—63) a valve of Orthis Michelini, which he 
states to have been found at Settle, in Yorkshire, and where we know the shell to be common. 
Capt. Brown’s name will require to be added to the synonyms of L’Eveillé’s species.’ 

In p. 36 of my Introduction, Dr. Carpenter observes that “the prevalent character in 
the genus Orthis is that of perforation, which presents itself in the following species : 
biloba, canals, elegantula, fiiaria, hybrida Michelini, resupinata, striatula, testudinaria. 
Of nearly all these it is particularly noticeable that the openings of the perforations on 
the external surface of the shell are arranged in regular rows on the ridges of the plica- 
tions.” 

In my description of Orthis Michelini, at p. 133 of my ‘ Carboniferous Monograph,’ I 
said, ‘‘ Intimate shell-structure perforated by small canals, of which the external orifices 
under the shape of punctures cover the entire surface of the valves ;” I also observed that 
the larger pores are the bases of broken spines. 

Subsequent to the publication of my description, and quite recently, Mr. John 
Young, of the Hunterian Museum, Glasgow, has devoted considerabie attention to the 
pores observable on the outer and inner surface of the valves of this species, and this 
has resulted in the discovery of three different series of pores on the external surface of 
the valves. First, a series of very numerous and minute microscopic perforations that 
reach the inner surface of the shell, and which incline to arrange themselves in rows on 
the ribs of the shell, leaving lines free of pores between them. This first series travers- 
ing the thickness of the shell is distinctly seen on its inner surface. ‘These minute per- 
forations have been ascertained by Mr. Young to be quite as numerous on the inner 
surface as on the outer, and moreover to be in relative numbers almost, if not quite, 
ten times as numerous as those of the second series. A second series of pores, larger 
and less numerous than those of the first series, is present; and a third series which, 
at least twenty times larger and stronger than those of the second series, belongs to 
the bases of the larger broken spmes. After much research and consideration, Mr. 
Young has arrived at the conclusion that in all probability the second series of pores are 
the bases of much smaller tubular spines, that once covered the surface of the shell, but 
were too delicate for preservation on the surface of the shells as we now find them. Mr. 
Young has also ascertained that the pores of the second and third series, referable to the 
spines, only enter in a slanting direction for a little distance into the substance of the 
shell. He proved this by two methods. First, by filing down the surface of the shell 
with a very fine flat file and polishing the surface afterwards with a fine honestone ; 


1 In the same paper Captain Brown describes and figures another Brachiopod under the name of 
Spirifer Gloveri (pl. vii, figs. 60 and 61, of his Memoir). The figure does not, however, indicate a 
specimen referable to that genus, and all my efforts to obtain a sight of his type have failed. Professor 
Boyd Dawkins informs me that the shell was in the collection of a Mr. Gibson, whose specimens have 
been hopelessly scattered. 
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secondly, by etching the surface of the valve with weak acid. When the perforations 
happen to be filled up with a mineral substance differing from the lime of the shell, and 
when the valve is etched, the perforations stand out in fine relief on the surface of the shell 
like little spines. In one specimen the perforations stood out in little patches from the 
irregular filling up of the pores, but in most examples they are pretty regular. In the etched 
valves, the perforations that are mostly seen standing out as short spines are those of the 
second series ; they project from the shell in a slanting manner, and with a little longer 
etching would be entirely removed from the surface of the shell, leaving only the smaller 
sort visible. Both these processes, adds Mr. Young, gradually wear out the larger series 
of pores, leaving only the smallest series.visible under the microscope, or by means of a 
strong pocket lens. The different kinds of pores and perforations will be seen in the 
magnified illustrations in Sup., Pl. XXXIV, figs. 16a, 17. 

Much credit is due to Mr. J. Young for his persevering researches not only into the 
shell-structure of this species, but hkewise of so many others. Prof. King, who has 
also examined the specimens operated upon by Mr. Young, observes, in a letter to that 
gentleman, that it seems to him possible that the smaller series of pores are not those seen 
‘on the inside surface of the shell, and that it is the second series of pores that pass from 
one surface of the shell to the other; but Mr. Young contends that the pores of the 
second series are too wide apart on the outer surface of the shell to form the minute 
perforations seen on its inner surface, and I agree with him in the view he has expressed. 

In a well-preserved and carefully etched valve that Mr. Young has just sent me, the 
smaller series of pores are beautifully seen on its inner surface, arranged in lines corre- 
sponding to the ribs, and with the intervening spaces free of pores (Sup., Pl. XXXIV, 
fig. 16a). This specimen clearly shows that only the smaller series of pores reach the 
inner surface of the shell. I have given enlarged illustrations, showing the three kinds 
of pores, in fig. 17, at a, 6, and c. Fig. 16a shows the inner surface of the valve with 
the smaller perforations, ¢, which traverse the thickness of the valve. 


33. Orrnis resupinata, Martin. Dav., Carb. Mon. p. 180. Pl. XXIX, figs. 1—4; 
Pl. XXX, figs. 1—5. 


It is rare to find good weathered specimens of this species showing the perforations. 
Here we have the larger spine pores which do not perforate the shell and a very minute 
series of pores or tubuli which accordingly pass through the entire thickness of the shell, 
but there is no second serves of small spine pores as is seen in Orthis Michelinc. 


CARBONIFEROUS BRACHIOPODA. 295 


Famity—PRODUCTIDA, Gray. 


Genus Propuctus, Sowerby. 


Intimate Shell-structure.—Until 1879 nothing but indefinite statements had been 
made with respect to the shell-structure of the Propucripa. In 1847, in vol. iv, p. 67, 
of the ‘ Quarterly Journal of the Geological Society,’ Mr. D. Sharpe observed, ‘* Among 
the Producte and some species of Chonetes, the punctations are closed up everywhere, 
except at the edge, by a gradual deposit of shelly matter in the interior.’ In 18538, in 
his chapter on the intimate structure of the shells of Brachiopoda, p. 36 and 37 of my 
General Introduction, Dr. Carpenter says: ‘Family Propuctipz.—In all the genera 
of this family large perforations exist, resembling those of Strophomena depressa in their 
general aspect, and in the infundibular arrangement of the lamine of the shell around 
them. Productus—Of this genus I have examined the following species: Cora, 
Hemingu, horridus, and striatus, all of which have well-marked perforations ;”” and he 
adds that Strophalosia and Chonetes are both perforated like Productus. Dr. Carpenter 
does not, however, clearly explain the nature of the perforations to which he alludes, or 
say whether or not they traverse the entire thickness of shell; he adds, “1 am disposed 
to think, however, that in some of the massive shells of this group, which appear to have 
been formed by the addition of successive laminz to the interior, the internal lamine 
were sometimes destitute of perforations—at least at a distance from the margin—as 
stated by Mr. D. Sharpe.” 

On the 11th of February, 1879, Prof. L. de Koninck writes me, ‘‘ J’ai regu un grand 
envoi de fossiles d’Amerique. Parmi ces fossiles j’ai trouvé un specimen de Productus 
semireticulatus, dont le test est perforé sur plus de la moitié de son étendue, et criblé de 
petites perforations serrées que l’on dirait produites par des picures d’épingles. Vous 
voyez donc que le caractere d’avoir le tét perforé ne suffit pas pour établi un genre et 
que mon idée que les téts de la plupart des Brachiopodes ont été perforés commence a se 
justifier.”’ 

I at once wrote to Prof. de Koninck, and obtained from him the kind loan of the 
Productus which he states to be perforated. On its arrival at my house I soon perceived 
that on the well-preserved outer surface of the shell no perforations were visible, and that 
it was only on the decorticated parts that perforations were clearly observable. I soon 
after forwarded the specimen to Prof. King for his valuable opinion, and informed Mr. 
John Young, of the Hunterian Museum, Glasgow, of Prof. de Koninck’s statement. 
This led Mr. Young to devote considerable time to the careful investigation of the shell 
structure of this genus, and he has kindly communicated to me the result of lis examina- 
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tion, the correctness of which I can fully substantiate, having myself carefully studied 
the material upon which his statements are founded. 

On March the 9th Mr. Young writes me, “IT have now found perforations in twelve 
or thirteen species of my Scottish Carboniferous Producti. The first point I have 
satisfied myself about is that the perforations im the several species are only to be seen 
on the inner layers of the shell, and that in no instance, except doubtfully in Prod. 
mesolobus, do they show themselves on the outer surface of the shell. ‘The second point 
is that the perforations enter from the interior of the valves and gradually get smaller 
and smaller as they pass outwards through the substance of the shell, and are lost before 
they reach the outer surface, so that it is only in the interior surface of the ventral and 
dorsal valves that these perforations are seen, or where the outer layers of the shell are 
decorticated or stripped off, as is often the case where the specimens are extracted from 
hard limestone. When the perforations are seen in this latter condition the substance of 
the shell rises around the perforations, and they then appear on the decorticated surface 
of the shell as little tubercules, thus giving the surface a minutely pustulated appear- 
ance. When these tubercules are more worn by weathering, or by natural abrasion, or 
by etching with diluted hydrochloric acid, then the central pore of each tubercule is well 
seen in most specimens, and the more these tubercules are worn down towards the inner 
surface of the valves, the larger are the perforations; and vice versd, the farther they 
are from the mner surface the smaller do they become, until at last they disappear. 
The third point I have satisfied myself about is an interesting one, viz. that the per- 
forations do not encroach upon that area of the valve occupied by the reniform and 
probably the muscular impressions. All over the other areas of the inner surface of 
the valves they are very distinctly perforated. In my opinion Prof. L. de Koninck is 
therefore wrong if he is under the impression that the perforations pass right through 
the shell of Productus senireticulatus.’ The enlarged illustrations in Sup., Pl. XXXVI, 
figs. 15—22, have been drawn by myself from species forwarded to me by Mr. Young, 
and in support of his statements. 

At my request Mr. John Young has also’ prepared the following Votes on the Per- 
Jorations observed in the internal Shell-structure of various species of Scottish Carboniferous 
Producti in his collection :—“1. Productus giganteus (Sup., Pl. XXXVI, fig. 21). The 
inner layers of shell im this species are perforated by two series of punctures; first, a 
series of large irregular punctures, varying from ¢th to zgth of an inch apart in different 
specimens, and secondly, by a very much smaller and more numerous series of perforations 
that occur amongst the larger punctures all over the shell, except upon the muscular and 
reniform impressions. These smaller perforations on some of the larger shells are some- 
what irregular in their grouping, occurring im numerous irregular little patches; but on 
some smaller varieties of this species these fine punctures assume a more regular 


character, and are so small and numerous as only to be well seen under a low power of 
microscope. 
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“ The two series of perforations are well illustrated in a small variety of the shell from 
Bowertrapping Limestone in Ayrshire. When the shell of Prod. giganteus is decorticated 
or stripped of its outer layer, these perforations, large and small, are seen to project from 
the surface of the decorticated layer as conical or funnel-shaped tubercules. The larger 
of these tubercles are well illustrated in the figure you give of the large Prod. giganteus 
in Pl. XXXVIIL of your Carboniferous Monograph, and, like that specimen, all the 
examples I have seen show these tubercules larger and more conspicuous on the 
auricular expansions of the shell. There is a curious feature that [ have noticed in 
Prod. giganteus, as well as in several other species of the genus, and which I do not 
think has yet been remarked upon: it is this—the shell has always a great tendency 
when extracted from hard limestone to part or break away near the point where the 
perforated inner layer comes in contact with the non-perforated outer layer, and this 
peculiar character is also well illustrated in your Pl. XXXVIII, where the inner and 
outer layers of the shell still remain on the same specimen. Having observed this 
character, as before stated, in numerous specimens extracted from hard limestone, it 
seems to show that the layer of shell between the perforated inner portion, and that of 
the non-perforated outer portion is its weakest line, and causes the outer portion to 
remain in the hard matrix, while the imner portion remains attached to that filling 
the shell. 

2. Productus latissimus.—An example of this shell from the Robroyston Limestone at 
Soleseirth, near Kirkintulloch, shows on the decorticated outer portion of shell numerous 
small tubercules which are the termination of perforations passing outward from the 
inner surface of the ventral valve, but which, as clearly seen, do not reach the outer 
layer of the shell. This is the only example of the species [ have found showing the 
perforations, which, I may mention, incline to arrange themselves into irregular lines 
corresponding somewhat to the ribbing of the shell. 

“3. Productus semireticulatus (Sup., Pl. XXXVI, fig. 17).—Examples of this species 
and its varieties show that the inner layer of the shell in both valves is penetrated by 
numerous small perforations that are quite visible to the eye with an ordinary pocket lens. 
Partly decorticated specimens from limestone, and specimens from shale that have had the 
outer shell removed by acid, clearly show that the perforations do not reach the outer layer 
of the shell. ‘The perforations are very numerous all over the inner surface of the valves, 
with the exception of the muscular and reniform impressions ; and this seems also to be 
the case in other species wherever the interiors are well preserved. On decorticated 
specimens, the perforations exist on the surface of the shell as small raised tubercules, 
which gives the shell a minutely roughened appearance when looked at under the glass, 
and they are also seen to be somewhat irregular in their arrangement over the surface. 
In some specimens of this species, the frontal portions of both the ventral and dorsal 
valves seem to have been adorned with two or three irregular rows of small external 
tubular spines that passed through the entire thickness of the shell and are continued on 
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the inner surface of the valves, as raised tubercules. ‘lhe spines in these rows are 
numerous, about one half line apart, and on both valves are seen to have been 
reflexed or bent backwards to the hinge portion of the shell. I-have also to note these 
marginal rows of spines as occurring in several of the other species. 

“4. Productus costatus (Sup., Pl. XXXVI, figs. 18, 19, 20).—Nearly all my examples 
of this species are out of soft shale, and therefore have the surface of their shell well 
preserved, and show no perforations. ‘lo show these in the inner layer I have 
etched the outer surface with acid, and as the outer shell was gradually removed the 
perforations began to make their appearance on the inner layer, and by the time the 
etching was completed they were found to be quite as numerous, and of the same 
character, as those perforations seen in Prod. semireticulatus. When the whole shell has 
been entirely removed by acid, we have a beautiful cast of the perforations on the sub- 
stance fillmg the interior of the shell in the form of a series of small raised tubercules. 
The perforations do not occur upon either the muscular or reniform impressions, and they 
apparently terminate, at least in the dorsal valve, before they reach the outer border of 
the shell. A finely preserved interior of the dorsal valve shows that the outer border 
is adorned with a numerous series of small raised tubercules, which probably are due to the 
continuation inwards from the surface of the shell of small hair-like spines. Between this 
outer tuberculated border and the inner perforated surface of the valve, there is a narrow, 
smooth line, running round the shell and separating the two, and upon this line there 
is no perforations nor tubercules, a character which I have not yet observed in any 
other species. 

<5. Productus punctatus.—In this species the numerous small tubular spines of vary- 
ing size are continued into the interior surface of the valves, where they appear as raised 
tubercules, of which, on many specimens, those belonging to the larger spines are best 
seen. When these internal tubercules are slightly worn down on their surface they reveal the 
tubular character of the spines passing outwards to the surface of the shell. These hair- 
like spines seem in some instances to have been an inch or more in length, as specimens 
in my collection show them three quarters of an inch long, and imperfect or broken short 
at both ends. Only in one fairly preserved interior of a dorsal valve from Campsie, and 
on a portion of another interior from Beith, Ayrshire, have I as yet been able to discover 
perforations passing outwards through the inner layer of the shell. These perforations 
can be distinctly seen with a pocket lens. ‘They are very numerous and are seen to be 
somewhat irregular in their arrangement amongst the spine tubercules. 

“6. Productus longispinus (Sup., Pl. XXXVI, figs. 14, 15, 16).—The best examples of 
this species that I have obtained, showing the perforations, are from the Blantyre Limestone 
Shales. ‘These, when treated with acid, show the perforations to be numerous on the 
upper portion of the ventral valves, and quite visible with a pocket lens; but on the 
level of the two frontal spines, that are so characteristic of the species, a curious change 
takes place in the character of the perforations, so distinctly seen on the upper portion of 
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the valve, they become so small, and pass so. obliquely through the substance of the 
shell as to be almost invisible. The two frontal spines and those on the auricular 
_ expansions pass right through the outer thickness of the shell, and open on the interior 
with a raised rim or rounded margin (Sup., Pl. XXXVI, fig. 16s). The borders of both 
valves, as in Prod. semireticulatus, were ornamented by one or two rows of irregular 
tubular spines that passed through the shell. ‘This latter character is well seen upon 
internal casts of the shell. 

“6 a. Productus longispinus, var. spinosa, Sow.—An etched specimen of this variety 
shows but a single row of pores between the ribs on the upper portion of the shell, 
whereas on the same part of the shell of the typical variety of P. longispinus, which 
has the two well-marked frontal spines, there are three or more rows of pores, which are 
generally planted upon the ribs and not between, as in the other variety. 

“<7. Productus sinuatus.—The perforations in this species are much after the same 
character, and quite as numerous, as those seen in P. Jongispinus, and, as in it, the per- 
forations change their character below a certain line on the ventral valve, being smaller, 
more oblique, and much less distinct. The frontal portion of the dorsal valve is pierced 
by one or two irregular rows of tubular spines that pass through the shell and appear as 
tubercules on the inner surface of the valve. 

“8. Productus Youngianus.—I have not been able to detect any perforations in the 
shell of this species. ‘The internal surface of the dorsal valve shows numerous small 
tubercules, which are probably the continuation wards of external tubular spines. 

“9. Productus aculeatus—I have looked at numerous specimens of this species, but 
have failed in finding any evidence of perforations on either inner or outer surface of the 
shell. 

“10. Productus spinulosus.—The numerous spines in this species appear on the inner 
surface of the valves as raised tubercules, and amongst these I have detected small, 
irregular, widely placed perforations passing outwards in the shell. These perforations 
do not appear to be more numerous than the spines. 

“11. Productus mesolobus.—On slightly decorticated examples of this species its 
comparatively smooth shell is seen to be perforated by numerous, small, oblong punctures, 
which, I think, extend outwards to the surface of the shell, on at least the ventral valve. 
The inner surface of the dorsal valve is quite smooth in some specimens ; in others it is 
covered by small, oblong tubercules, and the few, widely scattered, tubular spines appear 
to pass through the thickness of the shell and impress themselves on the inner surface of 
the valves as raised tubercules. If I am right in thinking that we have the outer layer of 
shell preserved in this species, then it is the only Productus I know that shows perfora- 
tions on the outer surface of the shell; and it presents the further peculiarity of showing 
“no perforations on the inner surface of the dorsal valve. After looking long and carefully 
at the species I think I am nearly correct in what I have stated. 


© 12. Productus cora.—Only on two examples of this species from different localities 
39 
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around Glasgow have I detected perforations; these are smaller, more numerous, and 
more regular than any perforations I have yet seen on the other species of Productus. 
They are just visible to the eye when looked at through a good pocket-lens, but are 
better seen under a low power of the microscope. Both specimens are decorticated on 
the outer shell, but little patches of shell that remain show that the perforations did not 
extend to the surface. 

“13. Productus fimbriatus.—The numerous transverse rows of external tubular spines 
in this species pass through the shell and appear on the inner surface of the valves as 
raised tubercules. Amongst these are to be observed a few irregular and widely set 
perforations, which in this thin-shelled species appear as openings on the surface of the 
shell on some specimens, while they appear to be absent in others, facts possibly due to 
mineralization of the shell-structure. 

“14. Productus scabriculus.—I had almost come to the conclusion that no perfora- 
tions existed in this species after a close examination of numerous specimens from several 
localities; but I have since discovered that the inner surface of the dorsal valve of 
specimens from the limestone at Trearne, Beith, Ayrshire, show widely set perforations 
passing outwards, along with a numerous and very minute, but. rather faintly marked, 
series of perforations that occur amongst the larger, all over the inner layer of shell. 
This is the same limestone as that from which you have drawn the specimen of Prod. 
scabriculus with the frmge of long tubular spines (Sup., Pl. XXXV, fig. 3). The 
external tubular spines appear on the inner ‘surface of the dorsal valve as blunt, raised 
tubercules upon the ridges of the shell. The larger perforations, on the other hand, 
exist in the form of neat round pores, varying in distance from one another about 
from ;gth to 4th of an inch or more apart, and always placed in the hollows between 
the ridges. In their wideness apart these perforations resemble those seen in P. fimbri- 
atus more than any of the other species of Productus. There is one other character in 
Prod. scabriculus which I have observed, and which, I think, has not yet been described. 
On one specimen in my collection I find three broad transverse bands of spines on the 
frontal margin of the ventral valve, not unlike those seen in Prod. punctatus; and, like 
that species, in each of the bands numerous small, hair-like, tubular spines are arranged 
under the row of larger spines that are placed on the highest line of the band. Higher 
up on the shell these bands disappear, and the valve presents the rough regular tuber- 
culated appearance so characteristic of P. scabriculus. These bands of larger and smaller 
spines are seen on other examples, but less perfectly preserved than on the specimen 
referred to, ; 

“15. Productus undatus.—\ have observed no perforations in this species, but if such 
do exist I think they would be much like those of P. cora. 

“16. Productus pustulosus.—English specimens in the Hunterian Collection, Glasgow, 
show a numerously perforated inner shell-layer, the perforations not reaching the outer 


surface of the valve. 
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“17. Productus carbonarius,and 18. Prod. Grifithianus.—\ have no Scotch specimens 
of these beside me, and cannot, therefore, speak of their perforations. The two examples 
of the latter species sent me from Belgium are too much mineralised to show structure ; and 
the same is the case with one or two other Producti from Ireland in our collection.” 

Prof. W. King, D.Sc., has likewise kindly favoured me with the following obser- 
vations : 

“De Koninck’s specimen of Productus semireticulatus, which you sent me for exami- 
nation, is undoubtedly perforated, but in it this character assumes a form somewhat 
different from that common to the perforations of a great many Palliobranchs. It is- 
however, in unison, with the general perforate system of these shells. 

“‘T have closely examined some species closely allied to Productus semireticulatus, viz. 
Prod. punctatus, pustulosus, and scabriculus, and find that they all agree in having their 
valves perforated. Some specimens, both from Redesdale and near Galway, are wonder- 
fully well preserved, but in no case have I yet been able to trace the perforations passing 
externally through the valves. In some cases the outermost layer is translucent, and one 
can easily see the perforations coming close up to it; but, although there are occasionally 
appearances to the contrary, I have never been able to satisfy myself that the distal 
extremity has actually penetrated into this layer. 

“On referrmg to my Memoir “On the Histology of the Test of the class Pallio- 
branchiata”’ (‘Trans. of the Royal Academy of Ireland,’ vol. xxiv, part 1, pp. 439— 
A55, 1868), it will be seen that I have cited Carpenter and Quekett, as supplyimg 
evidence that the perforations in the shells of the Zerebratulide answer to the cecal 
appendages of the mantle or pallium of the animal, each perforation being occupied by 
one of the latter. 

“ According to these authorities the cecal appendages originate on the outer mem- 
brane of the pallial lobes, and have their distal extremity more or less flattened or disc- 
shaped, and encircled with a fringe of ‘ exceedingly minute radiating lmes or membranous 
filaments.” It would also appear that both considered the orifices of each perforation in 
the shell-substance to be closed by a ‘disc-shaped body ’—‘ membranous discs ’"—‘ dis- 
coidal opercula,’ that the filaments served the purpose of ‘a fringe of cilia’ disposed to 
produce currents of water over the extremities of the caeca, and thus subserve respiration. 
It turned out, however, that the observations which I made while preparing my memoir 
did not confirm these views. 

“In well-preserved specimens of different species of Terebratula, Waldheimia, Tere- 
bratulina, Crania, and other genera, I found nothing more than the common epidermis 
passing uninterruptedly over perforations, in this way closing their ends—the distal 
extremities of the ceca abutting against the under side of the epidermis—the fringe of 
filaments, which varies much in different species, radiating variously from the czcal 
extremities, and, though evidently penetrating the surrounding portion of the shell, 
never being seen to pass into or through the epidermis. 
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“Tt is only when the valves are decorticated that the orifices of the perforations 
exhibit themselves. Still, supposing that the caeca are in some way or other concerned 
in the function of respiration, I suggested that the epidermis, which I showed in my 
Memoir to be cellular, may be so far pervious as to permit external water to pass through 
it to the filaments and the caecal appendages. 

‘“* Whether or not this idea is correct I must leave for others to determme. Nor do 
the observations of Albany Hancock tend to settle the question, for, although it is his 
opinion that the cecal appendages can scarcely have anything to do with respiration, as 
some have supposed, he admits that the spherical bodies which he detected in them may 
be blood-corpuscles.* 

“Returning to the perforations. It is mentioned inmy Memoir that Crania anomala 
and Terebratulina caput-serpentis exhibit a curious modification of their extremities. The 
perforations are wide at their base or on the inner surface of the valves (in which respect 
there is some resemblance to the tubulation of Productus), and instead of abruptly ending 
in disc-shaped orifices, surrounded by a fringe of tubuli, as ordinarily, they become 
attenuated and divided (see figs. 10, 11, 13, 16, and 18 of my Memoir), their termina- 
tions assuming an arborescent appearance ; but even in this form the perforations do not 
present any certain appearance of ending by penetrating the epidermal layers. 

“Now, as this character seems to be general to all the perforated Palliobranchs, it 
strikes me that there is nothing anomalous in the perforations of Productus ; accordingly 
I would suggest that in the perforated species of this genus the valves were covered with 
a more or less calcified epidermis, and that, like its corneous homologues in recent 
Palliobranchs, it closed the orifices of the perforations. It is probable, however, that the 
cecal appendages, undoubtedly contained in them, held communication with the external 
water by means of capillary pores in the epidermis. 

“TY dare not offer any suggestion as to whether there is any connection between the 
perforations and the spies which cover the valves of the Productus as mentioned in the 
beginning. ‘The spines are of different sizes in P. punctatus, the smallest being densely 
crowded; but they are so attached to the epidermal layer that the latter, exceedingly 
thin, ‘ peels off,’ leaving only its inner surface exposed, and consequently a portion of its 
outer surface, with cicatrices of spines, is visible. It is curious that the mner surface of 
both valves, particularly the flat one, is well furnished with mammillar pustules. Ina 
specimen before me, however, of P. semireticulatus the processes have taken the shape of 
pointed spines.”’ 


1 «Trans. Roy. Soe.,’ vol. exlviii, pl. lviii, figs. 5 and 8, pp. 827—836, 837, 1858. 
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34, PRopuctus compLEctENS, Wk. Htheridge, jun. Dav., Sup., Pl. XXXV, figs. 4—13. 


PRopuctTUs ComPLECTENS, R. Etheridge. Quart. Journ. Geol. Soc., vol. xxxii, p. 454, 
pls. xxiv and xxv, figs. 1—24, 1876, and 
vol. xxxiv, p. 498, 1878. 


Shell very small, nearly as broad as long. Dorsal valve semicircular, with strong, 
undulating, concentric, often interrupted wrinkles or corrugations. Ventral valve deeper 
than the opposite one, adhering by its spines to foreign bodies. Hinge-line straight, and 
about as long as the breadth of the shell; beak small. Length from less than a line in 
diameter up to more than two lines. 

Obs.—This small shell has been minutely described and illustrated by Mr. Robert 
Ktheridge, jun., in the ‘Quarterly Journal of the Geological Society,’ wherein he 
shows that the spines were wound round the bodies of attachment, chiefly to small 
Encrinite stems and fragments of Polyzoa, but generally to the former, and in the most 
complete manner, holding on by two or more of its spines, and that when the organism to 
which the Productus was attached was of larger size than the latter the whole of the ventral 
valve was applied to it, the spines spreading out and round on each side; but when the 
foreign body was of less diameter than the Productus, as was usually the case with frag- 
ments of Polyzoa, several of the spines were wound tightly round, especially near the beak, 
and the remainder of the valve remained free. He observes, likewise, that the attachment 
took place during the life of the Crinoid; for, in nearly every case where the Productus 
remains adhering we find the rate of growth was less than that of the Crinoid, the result 
being ‘that the substance of the latter surrounded or enclosed its parasite first, the 
encircling spines disappearing, and gradually the shell. We have, he further adds, 
specimens showing this remarkably well in all stages of the process, from the mere 
absorption of the spines by the substance of the Crinoid up to the total disappearance of 
the Productus itself, when the Crinoid stem assumed a swollen and distorted appearance. 
The number of concentric corrugations, both in the dorsal and ventral valves, were very 
variable, and comparatively for so small a shell very wide, and strong. Mr. Htheridge 
observes, also, that they were im the dorsal valve, perhaps, fewer, and more numerous than 
m the ventral valve, the spines being irregularly scattered over the surface of the valves, 
a row of prominent, strong spines occurring along and immediately below the hinge-line 
of the ventral valve. 

Hab.—My. Etheridge informs us that his Productus occurs abundantly in the Lower 
Carboniferous Limestone Group of Scotland; that it is found at Skateraw Harbour, and 
Hast Barns Quarry, near Dunbar, in shale over the second Limestone (= Hosie Lime- 
stone) of the Midlothian series, and in this limestone it was collected by Mr. James 
Bennie, of the Scottish Geological Survey. The same collector obtained some well- 


304 SUPPLEMENT TO THE BRITISH 


preserved examples at Scremerston Quarry, near Berwick, in Northumberland, as well as. 
in some localities in Fifeshire. A specimen doubtfully referred to this species has also 
been met with at Auchenmade Quarry, near Dalry in Ayrshire ; arid many others will no 
doubt be found elsewhere. In his excellent paper, of which we have endeavoured to 
reproduce the substance, Mr. R. Etheridge recapitulates the habits and mode of life 
of the Producti, stating that “some writers contended that the various species lived 
a free and independent life; others, on the contrary, conceived that they were attached 
by muscular fibres passing from the interior of the shell, and in fact acting the part of 
a byssus; whilst others believed that their position during life was at least aided by 
the long tubes or spines which usually ornament their surface.’’ Their habits and the 
use of their spines Mr. R. Etheridge, jun., sums up under the two following headings. 


“a. Habits. 


“The Producti were regarded as— 

“1. Free shells, by Fleming, Deshayes, de Verneuil (partly), and Chenu.’ 

“2. Living with the ventral or convex valve downwards, by Sedgwick and Mur- 
chison, Keyserling, and d’Orbigny [and partly by Davidson]. 

“3. Attached by tendons passing through tubes arranged along the hinge-line, 
under the general name of Leptena, by von Buch (an opinion afterwards abandoned). 

“A. Attached by means of a peduncle passing through a central triangular foramen, 
_ by Bouchard-Chantreaux. 

“5. Attached by fibres passing between the free edges of the shell, by de Koninck, 
Geinitz, and Eichwald. 

“6, Probably attached when young, but a few permanently attached, by S. P. 
Woodward. 


“7, Attached by spines (in the case of the allied genus Strophalosia), by King and 
de Koninck (fide Davidson). 


“B. Spies. 


“The spines were considered— 

“1. To be for the passage of tendons of attachment, by von Buch. 

“2. To be for the introduction of water into the interior of the shell, by de 
Verneuil. 

“3, To be for simply retaining the shell in position in fine sediment, by d’Orbigny. 

“4, To be without essential functions, by Bronn. 

“5. To be of unknown function, by Hichwald. 

“6. Not to serve as means. of attachment to the shell, by de Koninck and de 
Verneuil. 

‘‘7, Not to act as aconduit to the interior to the shell, by de Koninck and Bronn.” 
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It is to me quite evident from the varied manner in which the surface of the shell of 
the dorsal valve is either closely or sparingly covered with tubular spines, that 
the function of these spines may be differently explained. In some species, such 
as in Productus proboscideus, P. complectens, and others, it is clear that the shell attached 
itself to foreign bodies by some of its spines, as described by Mr. Etheridge, jun. In ~ 
some species, such as in Productus sinuatus, P. striatus, the spines are chiefly 
restricted to the vicinity of the cardinal ridge, and stand out perpendicularly to the 
surface of the valve. In other species, such as P. jimbriatus, they are tolerably 
regularly disposed in concentric lines over the surface of the valve ; and in other species, 
such as P. mesolobus, P. humerosus, P. longispinus, &c., they are few in number, very 


widely scattered, while in the first-named hardly any are to be seen. In such species as 


P. punctatus, &c., they closely invest the surface of the valve, hke a head of hair, but 
arranged in wide bands, a narrow smooth space occurring between each successive band ; 
while in P. spinulosus they are short and arranged in a regular manner over the whole 
surface of the dorsal valve. In many species, such as in Prod. aculeatus, they are of 


great length, more numerous and more erect near the cardinal extremities. In some 


forms they stand out perpendicularly from the surface of the shell, while in others again 
they are closely adpressed to its surface. 

It seems to me very probable that, while some forms were able to attach themselves 
by means of their cardinal spines, the larger number of species did not make use of 
them for that purpose. Some of the species in all probability lay on soft muddy 
bottoms on their larger or ventral valves; and this was evidently the case in Prod. 
Llangollensis, P. giganteus, and other species which possessed very thick and massive 
ventral valves, and very thin dorsal ones: and the hollow spines in some forms may have 
helped them to steady themselves on the soft bottom on which they lived, the immensely 
long and spread out spines of P. semireticulatus leading to that conclusion. — It is, however, 
difficult to conceive how P. longispinus, with such delicate spies, sometimes two or three 
times the length of the shell, and standing out almost perpendicularly from its surface, 
could protect them from injury if the shell lay on its ventral valve; and I am informed 
by Mr. J. Neilson, that at Joppa, near Edinburgh, there is a bed with thousands of 
specimens of Prod. latissima im which the dorsal or concave valve is downmost, that he 
searched in vain for a specimen lying on its convex or ventral valve, and that he believes 
Mr. J. Thomson found a similar bed at Arran. It is not very often, however, that we 
can procure examples of Productus with their spines in a perfect condition ; but some 
cases do exceptionally occur, for Mr. J. Thomson. and Mr. J. Smith, of Stobs, 
Kilwinning, in Scotland, have recently sent me silicified specimens of Prod. aculeatus, P. 
Jongispinus, P. muricatus, and Sp. spinulosus, in which every spine was perfectly preserved in 
its place. These remarkable specimens, of which I give some illustrations in Pl. XXXVI, 
figs. 10, 11, 14, occur in the top part of the bottom limestone at Cunningham, Baidland 
Dalry, where the limestone band is twenty-nine feet in thickness. ‘The limestone, being 
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very near the surface, almost without any ‘“ bare’’ or soil on the top of it, has been decom- 
posed to a very great extent by the passage of raim-water charged with carbonic 
acid. Not only is the top portion of the limestone decayed, but the water taking 
advantage of the ‘cracks ”’ and “* breaks,” has decomposed it from the top to bottom, 
sometimes into spaces a foot or more wide. There not having been enough of water to 
carry away the undecomposed siliceous and aluminous matter, the rotted limestone 
occurs in the cavities as a rusty powder. The remains of sponge spicules, Producti, 
corals, fish, teeth, &c., are found in it in great abundance. 


35. PRopuctus numERosus, Sow. Dav., Carb. Mon., Pl. XXXVI, figs. 1, 2 (internal 
cast) = Shell (P. sub-/evis), p. 177; Pl. XXXT, figs. 
1, 25 PL OTT fie. es Pl LE ies eae oA 
and Sup., Pl. XXXVI, fig. 2. 


Propuctus HuMERosus, Sow. Min. Conch., fig. 322, January, 1822 (internal cast 


only). 
— SUB-LMVIs, de Koninck. Anim. foss. du Terr. Carb. de Belgique, pl. x, 


fig. 1 (shell), 1843. 


Up to the month of April, 1870, Productus humerosus and Prod. sub-levis were 
considered two distinct species, and I was consequently much surprised when, on the 7th 
of April, I received from Mr. James Eccles the following communication :—‘ Some weeks 
ago I obtained some specimens of Productus from the Mountain Limestone near Caldon 
Low, in Staffordshire, which, from their external character, I unhesitatingly referred to 
Productus sub-levis, One of the specimens was broken, and exhibited the cast of the 
large conical depressions in the shell in the direction of the beak, characteristic of Prod. 
humerosus (Sup., Pl. XXXVI, fig. 2). I have since intentionally broken other specimens in 
which the same character is observed. As the determination of Productus humerosus 
has been made from internal casts alone, and as I am under the impression that the internal 
structure of P. svb-/evis is unknown, it has occurred to me that the two species are 
identical.” 

Mr. Eccles having sent me his specimens for inspection, both myself and Professor 
de Koninck, to whom I subsequently showed them, are in a position to confirm this 
discovery. As the name Aumerosus is the oldest, according to the laws of priority, it will 
have to be preserved for the species, and that of swd-/evis put among its synonyms. I 
have nothing further to add to the description I have given of this very remarkable species, 
but I append a figure I have made from one of Mr. Eccles’s-specimens. 
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36. Propuctus Liancotiensis, Dav. Carb. Mon., p. 277, Pl. XLV, figs. 1—6; 
and Pl: LV; figs: 9,10. 


Since publishing my description of this very remarkable species, Mr. John Aitken has 
added some few additional details in a paper of his “On Productus Llangollensis, from 
the Eglwseg Rocks, Llangollen, North Wales,” 1869. He states that the species occurs 
very abundantly in a black calcareous shale, near the base of the Lower Carboniferous 
Limestone at the Eglwseg Rocks, near Llangollen. ‘The bed of shale in question is 
about three feet in thickness, of a dark-grey colour and fine texture. Throughout the 
entire body of these shales the shells are profusely distributed without any apparent 
order or stratification, and lie in various positions and at all angles; the margins 
‘of the shells are frequently broken, a circumstance which Mr. Davies, of Oswestry 
(who has paid considerable attention to the Carboniferous Limestone of North Wales, 
and its contained organic remains), considers furnishes evidence of their having been 
drifted from a distance to their present resting place. I, however, entertain serious 
doubts as to the correctness of this inference, having failed to discover the least trace of 
attrition on the surface of the shells, the indications of which must inevitably have been 
left had they been subjected to the action of a current of water sufficiently powerful, not 
only to overcome the resistance to motion presented by heavy bulky bodies, but also to 
have violently fractured their immensely strong and massive shells. I would rather look 
to the pressure to which the soft, yielding, muddy matrix was subjected subsequent to 
the entombment of the fossils, in consequence of the gradual accumulation of the super- 
incumbent mass of Carboniferous Limestone, as a probable explanation of their being so 
often in a broken state.” 


37. Propuctus semiRETicuLATUS, Martin, sp. Dav., Carb. Mon., p. 149, Pl. XLII, 
figs. ]—11.; and Pl. XLIV, figs. 1—4; 
Sup., Pl. XX XV, figs. 1,2,andP]. XXXVI, 
figs. 12 and 17. 


Since I described this species Mr. John Young has discovered in the Lower Car- 
boniferous Limestone of West Broadstone, Beith, Ayrshire, specimens of Productus 
semireticulatus with numerous attached spines of extraordinary length. A specimen 
measuring one inch and three quarters in breadth had spines some five inches in length, 
imperfect at their ends, and evidently longer once. These hollow spines, one line in 
breadth, have their sides subparallel, tapering very little, and are remarkably shiny 

40 
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with a high polish, and apparently very numerous, and close to each other on the lateral 
portions of the shell (Sup., Pl. XXXV, figs. 1, 2). Several examples of Productus 
semireticulatus have been found by Mr. J. Wright in the Carboniferous Limestone of 
Little Island, Cork, in which the margins of the shell are bent upwards at right 
angles to the plane of the shell, and forming, as it were, a fringe or band around it 


(Sup., Pl, XXXVI, fig. 12).? 


38. Propuctus scasricuLus, Martin, sp. Dav., Carb. Mon., p. 169, Pl. XLII, figs. 
5—8; Sup., Pl. XXXYV, fig. 3. 


When describing this Productus at p. 170 of my Monograph I was not in possession 
of, or acquainted with, any specimens in which the spines were perfectly preserved, and 
stated that the slender curved spines were rather less than half an inch in length. 
Since then Mr. John Young has found large slabs with crushed specimens of Prod. 
scabriculus in the Lower Carboniferous Limestone of Trearne, Beith, Ayrshire ; showing 
long marginal fringes of attached, slender, curved spines, nearly two inches in length. 
A specimen about two inches in breadth had attached spines one inch and three quarters 
in length, and not much thicker than a hog’s bristles (Sup., Pl. XXXV, fig. 3). These 
spines are of extreme delicacy, and from their vast abundance the shell must, when 
perfect, have been covered with them as close as a head of hair. Associated with this 
Productus, in the same limestone, were found immense numbers of specimens of Productus 
aculeatus with very similar spines. 

Productus scabriculus sometimes attains large dimensions. Mr. Aitken, of Manchester, 
has a specimen from the Carboniferous Limestone of Poolwash in the Isle of Man which 
measures—length 3 inches, width 33, depth 1:2 lines. 


39. Propuctus GRIFFITHIANUS, de Koninck. Sup., Pl. XXXVI, fig. 6. 


Leptana —?, M‘Coy. Syn.of the Char. of the Carb, Limestone Fossils of Ireland, 
pl. xviii, fig. 11, 1844. 
Propvuctus Grirritutanus, de Kon. Monographie des genres Productus et Chonetes, 
p. 74a, pl. xviii, figs. 7 a, b, 1847 


Shell small, rarely exceeding five or six lines in breadth, by four and a half in length ; 
a little wider than long, transversely semicircular; hinge-line rather shorter than the 


1 This character has been already noticed by Quenstedt. See his ‘Zu den Brachiopoden,’ Pl. lviii, 
fig. 39, 1871. 
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greatest width of the shell; frontal margin presenting a gentle outward curve. Ventral 
valve very convex and geniculated, with sometimes a slight longitudinal depression along 
the middle. Auricular expansions rather large, flat, and well defined, beak small and 
incurved. Surface of valve ornamented with some thirty small rounded ribs, from which 
project a very few short spines, three or four, also rising above and close to the cardinal 
edge on either side of the beak. About half the number of the ribs are due to shorter 
interpolated ones, and to the occasional bifurcation of a few of the ribs near the 
margin of the valve. The valve is also crossed on its visceral portion or upper part of 
the shell by a few, rather strong, concentric wrinkles. Ventral valve flat, or gently 
concave on its visceral portion, the sides bending upwards ‘rather abruptly. Surface 
ornamented by some thirty ribs, which are crossed by concentric wrinkles as in the 
opposite valve. 

Obs. None of the British specimens showed the characters of the interior of the 
valves, but Prof. L. de Koninck states, in his description of the species, that the mternal 
surface is covered with fine granulations,—that the muscular impressions in the ventral 
valve are rather large and of a well-marked oval shape,—and that on the interior surface 
of the dorsal valve the reniform impressions are short. Some Belgian examples have 
slightly exceeded in dimensions those hitherto found in Great Britain. 

Prof. de Koninck observes that M‘Coy was acquainted with only a fragment of this 
species, and which is nearly related to P. plicatilis, but from which it is distinguishable 
by its smaller dimensions, width of its ribs, and the spines close to its cardinal edge. 
He observes also that he found this Productus in the Lower Carboniferous Limestone 
of Visé, near Liége, in Belgium. 

In Scotland it was discovered by Mr. John Young, of the Hunterian Museum, 
Glasgow, at Brockley, near Lesmahago, in Lanarkshire, and the Scottish specimens have 
been sent to, and identified by, Prof. L. de Koninck with his species. 


40. Propuctus carBonaRrius, de Kon. Dav., Carb. Mon., p. 160, Pl. XXXIV, fig. 6; 
: and Sup., Pl. XXXVI, figs. 7, 8. 


At p. 160 of my Monograph I described and identified this species from a single 
specimen, said to have been found in Carboniferous Limestone, north of Glasgow (?), 
and I observed at the same time that it would be very desirable that more specimens 
should be obtained before its specific claims be definitely recognised. Since those lines 
were published, Mr. J. Neilson, jun., has been fortunate enough to discover some twelve 
or more specimens in Calcareous Shale and Cement, which Prof. L. de Koninck has seen 
and identified with his species. Those specimens were obtained from a railway-cutting 
at Garngad Road, Glasgow. ‘This interesting discovery was made known to the 
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scientific public by Mr. Neilson, in a paper entitled “Geological Notes on the Cuttings 
in the City of Glasgow Union Railway, between Bellgrove and Springburn ” (‘ Trans. 
Geol. Soc. of Glasgow,’ May 13th, 1875). The author says in his paper that “it would 
be interesting to know the mineral character of the specimen in the Jermyn Street 
Museum, as we could thereby fix with tolerable certainty if this be the bed from which it 
came. It would be curious if this should now prove to be the case, and that it should 
not have been decided for twenty years after the publication of Mr. Davidson’s Mono- 
graphs; P. pustulosus, Phillips, which had not at that time been got in Scotland, is 
figured from the same locality ; and we also find in this bed specimens which would have 
been referred to this species but that there were found all varieties between it and the 
typical P. scabriculus, Martin, to which they have been referred, although some of the 
specimens show the median ridge of the dorsal valve to be simple, as in P. pustulosus.” 

I have, thanks to the kindness of Mr. Etheridge, compared the specimen and its 
matrix I had described in my Monograph with Mr. Neilson’s examples from Garngad, 
and found them to agree in every particular. Among Mr. Neilson’s specimens I found 
internal casts of both valves, on which the muscular scars and reniform impressions are 
well defined (Sup., Pl. XXXVI, fig. 8). We consequently now know the. strati- 
graphical position and locality from whence the Scottish specimens of Prod. carbonarius 
have been obtained. In the same locality, and at the same stratigraphical horizon, Mr. 
Neilson collected several specimens of Productus sinuatus, de Koninck, Productus 
muricatus, and a curious variety of Athyris ambigua, with mesial fold greatly produced. 


41. Propuctus tressrLuatus, de Koninck. Dav., Carb. Mon., p. 165, Pl. XXXITI, 
figs. 24, 25; and Pl. XXXIV, fig. 14; 
Sup., Pl. XXXVI, figs. 3, 4, 5. 


Subsequent to the publication of my description and illustrations of this elegant 
species Mr. Joseph Wright has obtained from the Carboniferous Limestone of Little 
Island, Cork, several specimens showing two fringes quite perfect, and he is inclined to 
think that in fringed Producti, as well as in Athyris, each line of the shell-growth had 
its fringe, and that three of his specimens would confirm that view, at any rate with 
respect to P. ¢essellatus. The singular manner in which these fringes are curved and 
bent upon themselves, and crumpled up as it were, on three individuals, leads him to 
suspect that they may have been of a very delicate membranous nature. 

Along with this species, and in the same locality, Mr. J. Wright has found examples 
of Prod. Youngianus, Retzia radialis, R. ulotrix, Rhynchonella trilatera, Rhyn. reflewa, 


and Athyris expansa (near Cork), species that will require to be added to the list of Irish 
Carboniferous Brachiopoda. 
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42. Propucrus prososcipgus, de Verneuil. Dav., Carb. Mon., p. 163, Pl. XX XIII, 
figs. 1—4; Sup., Pl. XXXVI, fig. 13. 


Since the publication of my description and figures of this species Mr. Joseph Wright 
has found a single but very fine example at Cruiscrath, Drogheda, in Ireland. Pro- 
ductus hermineus, an allied form, has also been found by the late Mr. T. Carrington, 
at Wetton, in Staffordshire. 


43. Propuctus acurnatus, Marti, sp. —Dav., Carb. Mon., pp. 166 and 238, 
Pl. XXXII, figs. 16—18; Sup., Pl 
XXXVI, fig. 10. 


Several paleontologists are still of opinion that Productus Youngianus should be con- 
sidered a mere variety or variation in form of Martin’s species, and I will not assert that 
they may not be correct in the views they have expressed. Mr. J. Neilson writes me 
that he has some difficulty to determine where the one begins and the other ends, and 
that even from the typical locality of P. Youngianus (Corrieburn) specimens could be got 
showing the graduations between the two so-termed species. At p. 233 I gave Mr. 
Young’s and Mr. Armstrong’s opinions on the question. I have since then seen many 
specimens of Productus aculeatus measuring from half a line in-length to nearly an inch 
in length, and in which no evidence of ribbing could be seen. At Dockra, Beith, 
Mr. Neilson has washed out of the Lower Limestone a great number of minute 
examples of the species under notice, and in forty-five examples, from the dimensions of 
half a line to three lines in length, the shell was almost smooth, with very few spines 
scattered over their surface, and showed no indication of the ribs which characterise P. 
Youngianus. From rotted Carboniferous Limestone at Cunningham Baidland, Dalry, 
Scotland, Mr. J. Smith, of Stobs, Kilwinning, obtained four examples of P. aculeatus, 
with their spines quite perfect, and rising at almost right angles from the plane of the 
shell ; the spines stood out erect on the lateral cardinal expansions, and acquired their 
greatest length on this portion of the ventral valve. I may also observe that in the 
Lower Carboniferous Limestone of Trearne, Beith, Mr. J. Young found innumerable 
examples of P. aculeatus, with all their spines attached; some of their slender and 
delicate spines measured upwards of an inch in length. 
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Genus Cuonutes, Mscher. 


44, Cnuonrtes Lacurssiana, de Koninck. Dav., Carb. Mon., p. 186, P.l XLVII, figs. 
12—16, 17, 18, and 25? (as Chonetes Har- 
drensis, Phil.).; Sup.; Pl. XXXIV, fig. 18. 


Cnonetes Lacurssiana, de Koninck. Description des Animaux fossiles du Terrain 
Carbonifere de Belgique, p. 211, pl. xii bis, figs. 4 a, 6, 
1843, and ‘ Monographie du genre Chonetes,’ p. 198, 
pl. xx, figs. 6 a,b,c, 1847. 


At p. 186 of my Monograph I described this Carboniferous Chouetes under Phillips’ 
name Hardrensis, but in so doing I did not fail to observe, “It is not without some 
hesitation that the term Mardrensis is provisionally retained.” Since the publication of 
my Monograph Prof. L. de Koninck has assured me that he feels convinced that the 
Carboniferous species in question is referable to his C. Laguessiana, and not to the 
Devonian C. Hardrensis. 1am willing to adhere to his view upon the subject, although 
the two forms appear to me closely related. Chonetes Laguessiana has been discovered 
by the Rev. W. Downes in an indurated sandstone of the Culm-measure Limestone, at 
Westleigh, in the Carboniferous area that lies between it and the Devonians of North 
and South Devon.’ The Brachiopoda in this rock, and in a dark, hard, crystalline lime- 
stone or marble in the neighbourhood of Kentisbeare, Collumpton, are of extremely 
scanty occurrence, and are so mentioned both by De la Beche’ and Phillips;? and 
after a long search the Rev. W. Downes has discovered only two good examples of 
C. Laguessiana, one of undoubted Orthis Michelini, and some four very badly preserved 
incomplete and not identifiable specimens of Apirifer, evidently referable to two 
species. Along with these occur inpressions of Posidonomya Becheri or lateralis.* 


' See a paper by the Rev. W. Downes, entitled “The Fossils of the Culm-measure Limestones 
around Holcombe Rogus”’ (‘ Trans. of the Devon. Assoc. for the Advancement of Science, Literature, and 
Art,’ 1878, and appendix). Mr. Downes observes :—“The area which I searched may be generally 
described as that which is included within a radius of about two miles from the village of Holcombe 
Rogus on all sides of it. It is marked in the Ordnance Map by five nearly parallel ridges of limestone 
rock, extending from Lear and Kitton on the north, and Rocknal, Westleigh, and Canonsleigh on the 
south. Among these limestone ridges there are more than twenty quarries, all of which I have searched 
diligently.” 

2 “Report on the Geology of Cornwall, Devon, and West Somerset,’ 1839. 

> ©Paleeozoic Fossils of Cornwall, Devon, and West Somerset,’ 1841. 

4 These fossils were kindly forwarded to me by the Rev. W. Downes for identification. 
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45, CHONETES LAGUESSIANA, var. gibberula, M‘Coy. Dav., Carb. Mon., p. 188, PI. 
XLVII, figs. 23; and Sup., 
Pl. XXXIV fig. 19, 20. 


This small variety of C. Laguesstana has been found by Mr. J. Neilson in a rotted 
limestone occurring in the upper beds of the Lower Limestone series at Dockra Quarry, 
near Beith, in Ayrshire. It is there associated with twelve or thirteen minute forms of 
Brachiopoda. The specimens of this small variety of Chonetes do not appear to have 
quite attained in this locality two lines in length, by the same in breadth. Mr. John 
Young has also found a well-preserved specimen of the same shell in the Carboniferous 
Limestone of Corrieburn Campsie, near Glasgow. 

In a paper “ Further Remarks on Adherent Carboniferous Productide ”’ (‘ Quarterly 
Journal of Geol. Soc.,’ vol. xxxiv, p. 501, 1878), Mr. R. Etheridge, jun., figures and 
describes what he considers to be a Chonetes, adhering to a Productus spine by 
a portion of the visceral region of its shell, and three of the hinge-spines. ‘The shell was 
obtained from the Carboniferous Limestone of Scremerston Quarry, Northumberland. 
Since Productus, Aulosteges, and Strophalosia were able to attach themselves to foreign 
bodies by some of their spines, it is highly probable that Chonetes did occasionally enjoy 
the same privilege. 
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Chonetes Davidsont, Schauroth. 1,2. Natural size. 1a@,2a. Enlarged. Lower 
Magnesian Limestone, Hartley Quarry. Bishopwear- 
mouth, Sunderland. Collection of Mr. James Kirkby. 
(P. 244.) 

Streptorhynchus pelargonatus, King. Natural size. Dark compact Limestone, 
Thickley, Durham. A very large specimen. (P. 243.) 


Discina Koninckii, Geinitz. Compact Permian Limestone, Hast Thickley. 
4c. Shell sculpture magnified. (P. 243.) 


CARBONIFEROUS. 


Lingula Scotica, Dav. 5. A large specimen obtained by splitting nodule, 
fig. 6. 5a. A portion of shell sculpture magnified. 7. 
Another specimen from a split nodule. 8. Beak enlarged 
to show longitudinal median groove. Ironstone Shales, 
Redesdale, Northumberland. Collection of Mr. R. Howse. 
(P. 265.) 
»  Ssp.? Perhaps LZ. sguamiformis. Millstone Grit Series, Bishop Thorn- 
ton, Ripley, Yorkshire. (P. 267.) 
»,  Lhomsoni, Day. Carboniferous Limestone, near Campbeltown, Scot- 


land. Collection of Mr. J. Thomson. (P. 266.) 


»  Credneri, Geinitz. Coal Measures, Durham. (‘ Carb. Monograph,’ 
p. 209.) 


12,138. Discina nitida, Sow. 12. Natural size. 12 a, 6, c. Enlarged, with remains of 


14. 


eye 


veh 


colour marking. From Carboniferous Shale, Boghead 
Quarry, near Hamilton, Scotland. Collection of Mr. 
John Young. 13. Interior of small or attached valve, 
natural size. 13 a. Enlarged, showing muscular impressions 
in a fine state of preservation. From Carboniferous 
Limestone, Arden Quarry near Glasgow. Collection of 
Mr. James Armstrong. (P. 268.) 


»  Crargit, Dav. Carboniferous Limestone, Langside near Beith, Ayr- 
shire. Collection of Mr. R. Craig. (P. 267.) 


Athyris pisum, Dav. 15. Natural size. 15a, 6, c. Enlarged. Carboniferous 
Shale, Brockley, Lesmahagow, Scotland. Collection of Mr. 
J. Thomson. (P. 282.) 


fetzia carbonaria, Dav. Carboniferous Limestone Shales, Blackrock Quarry, 
, near Bristol. Collection of Mr. Whidborne. (P. 283.) 
Terebratula sacculus, var. hastata, Sow. A very large example. Carboniferous 
Limestone, Kildare. Collection of Mr. J. F. Walker. 
(P. 269.) 


Pair of spiral coils from the interior of a Spinfer, weathered out and naturally 
detached. From Carboniferous Limestone of Twiston, 
Lancashire. Collection of Mr. John Aitken, of Man- 
chester. (P. 270.) 
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SUPPLEMENT, PLATE XXXI. 


CARBONIFEROUS, 


Specimens of which the spiral coils have been developed by the Rev. Norman Glass, 
of Manchester. See pages 270—4. 


Fic. 


Spirifera striata, Martin. Carboniferous Limestone, Ardclough, Ireland. (P. 274.) 
re » Carboniferous Limestone, Craven District, Yerkshire. 
» pinguis, var. rotundata, Sow. 'The spirals are exposed from four aspects. 
3. The dorsal. ‘3 a, The ventral. 3 6. The frontal. 3c. The 
lateral. Carboniferous Limestone, Kildare, Ireland. (P. 274.) 
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SUPPLEMENT, PLATE XXXII. 


‘CARBONIFEROUS. 


Specimens of which the spiral appendages have been developed by the Rev. 


Fic. 


1. 


s—11. 
12. 


13. 
14. 


15. 
16. 


17. 


18. 
19. 
20. 


Notse 


Norman Glass. See pages 270—5. 


Spirifera striata, var. Mosquensis, Fischer. Carboniferous Limestone, Lisnapaste, 
Ireland. (P. 274.) 
»  ptnguis, var. rotundata, Sow. Carboniferous Limestone, Castleton, 
Derbyshire. (P. 274.) 
» glabra, Martin. Carboniferous Limestone, Castleton. 38 and 5. 
From. the ventral aspect. 4. From the dorsal one. 
(P. 274.) 
lineata, var. imbricata, Sow. Carboniferous Limestone, Castleton. 
Fig. 6. Seen from the dorsal aspect ; 6 a, from the ventral ; 
6 6, from the lateral one. 7: From the dorsal aspect. 
(P. 275.) 
Martin. 8, 9,11. Seen from the dorsal; 10, from ventral 
aspect. Carboniferous Limestone, Castleton. (P. 275.) 
5, elliptica, Phillips. One of the spirals only iz széé. Carboniferous 
Limestone, Castleton. (‘ Carb. Monograph,’ p. 63.) 
8 trigonalis, Martin. Carboniferous Limestone, Campsie, near Glasgow. 
55 ovalis, Phillips. Carboniferous Limestone, Castleton ; seen from the 
ventral aspect. (‘ Carb. Monograph,’ p. 53.) 
»,  planata, Phillips. Castleton. (‘ Carb. Monograph,’ p. 26.) 
Syringothyra (Spirifera) cuspidata, Martin, sp. Carboniferous Limestone, 
Castleton, One spiral only in position, the other dis- 
placed. It has not been possible to procure a specimen 
suitable for obtaining the spirals in natural position. 
(P. 280.) 
- subconica, Martin, sp. Carboniferous Limestone, Castleton. 
(PB. 281;) 
Athyris Royssit, L’Eveille. Castleton. (‘ Carb. Monograph,’ p. 84.) 
»  lamellosa, L’Eveillé. Castleton. (‘ Carb. Monograph,’ p. 79.) 
»  planosulcata, Phillips. Castleton. (‘ Carb. Monograph,’ p. 80.) 
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.—Of course the spiral appendages are always attached to the hinge-plate of the dorsal valve. 


The matrix could not be removed from between the spiral coils, All the developed specimens have been 


liberally presented to me by the Rev. Norman Glass. 


CARD GN EERO US. an 


SUP. PL.XXxw 


Tho® Davidson del, et lith. 


Hanhart imp. 


Fic. 


4,5. 


10. 


Lele 


12; 13. 


SUPPLEMENT, PLATE XXXII. 
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Syringothyris (Spirifera) cuspidata, Martin. After a figure by Prof. King, showing the deltoid 
fissure near its base, covered by a number of arching lamelle. Geol. 
Museum, Queen’s College, Galway. (P. 278.) 

3 Section of the same rubbed down to show flattened, subtransparent 
fibres, running straight, or winding about most irregularly. Inter- 
spersed among the fibres occur a number of spots, undoubtedly 
transverse sections of tubular perforations, which, varying in size, have 
in general a diameter about equal to the width of the two fibres 
(King). (P. 279.) 

s cuspidata. From Carboniferous Limestone of Milecent, Kildare. Section cut 
across, A,B. Fig. 3a. A transverse section of the beak cut through 
by Dr. Carpenter, to show the conjoining dental plates, transverse 
plate, and incomplete tube. Indications of the spiral coils are like- 
wise exposed. (P. 279.) 

5 distans, Sow. A foreign specimen from Carboniferous Limestone of Visé,in Belgium: 

4. Part of beak of ventral valve, showing the area, pseudo-deltidium, 
dental plates, transverse plate, and incomplete tube under it. 5. The 
same viewed from the opposite side, the shell forming the beak of the 
ventral valve being removed so as to show the shape and position of 
the dental plates, as well as the position of the transverse plate and 
tube. Figs. 4 and 5 are enlarged. (Pp. 280, 281.) 
Spiriferina Etheridgei, Dav. 6. Nat. size. 6,a,6,c. Enlarged. After Etheridge. In shale 
between bands of No. 2 Limestone (= Hosie Limestone) of the Lower 
Carboniferous Limestone Group of Midlothian. Fullarton Quarry, 
near Temple, Edinburghshire. (P. 278.) 

Rhynchonella reflewa, de Koninck. 7. Nat. size. 7a. Enlarged. Carboniferous Limestone 
Little Island, Cork. 7c. Another example, same locality, being the 
largest specimen I have seen. Collection of Mr. Joseph Wright, of 
Belfast. 8. Nat. size. 8a,6,c. Enlarged. Carboniferous Limestone, 
Yorkshire. 9a, 6,c. Carbon. Limestone, Wetton, Settle. (P. 284.) 

Glassii, Dav. 10. Nat.size. 10a, 6. Enlarged. Carboniferous Limestone, Wetton, 
Staffordshire. (P. 285.) 

Rhynchopora Youngii, Dav. 11. Nat. size. 11,6. Enlarged. 11 c¢. Portion of shell magni- 


9) 


fied 50 diameters to show orifices of canals that traverse the shell. 
Upper Carbon. Limestone, Bowertrapping, Dalry, Ayrshire. (P. 286.) 
Camarophoria Kingii, Day. 12. Carboniferous Limestone, near Kiltiernan, about eight miles 
south of Galway, on the road to Gont. 13. Internal cast, showing 
muscular impressions, wide trough-shaped process, and pits left by 
the long, slender, curved processes. Geological Museum, Queen's 
* College, Galway, Ireland. (P. 287.) 
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Fie 
l. Spirfera striata, Martin, The spiral appendages developed by the Rev. Norman Glass. Car- 
boniferous Limestone, Clitheroe, Yorkshire. (P. 274.) 
2 Ona. trigonalis, Martin. A remarkable example, with a very extended mesial fold. Car- 
boniferous Limestone, Arden, Thornliebank, near Glasgow. Collection of 
Mr. J. Young. (P. 276.) 
ceo Ons 5 s var. disulcata, Sow. Carboniferous Limestone Shales, Thornliebank. 
Hunterian Museum College, Glasgow. (P. 276.) ; 
44a. 5 », Var. disulcata. Upper Limestone Shales, Williamswood, Cathcart, near 
Glasgow. Collection of Mr. J. Young. (P. 276.) 
5. . ‘2 var. triangularis, Martin. Carboniferous Shales, Carluke, Lanarkshire. 
Collection of Dr. Rankin. (P. 276.) 
6. Fs trivadialis, Phillips. Lower Carboniferous Limestone, Dockra Quarry, near Beith, 
Ayrshire. Collection of Mr. J. Neilson. (P. 263.) 
Vis Athyris Royssi, VEveille. Carboniferous Limestone, Trearne,near Beith. Spirals developed by 


Mr. J. Neilson. (P. 271.) 

Spirifera lineata, Martin. Carboniferous Limestone, Beith. An elongated specimen. 

Portion of shell, greatly magnified, to show external sculpture and character of 

the concentric rows of spines that invest its surface. a, Concentric lines or 

ridges of growth; 6, roots of spines, exhibiting at their base the two cylin- 
drical pores or canals arranged as in a double-barrelled gun ; c, mesial 
longitudinal depression on the surface of flattened spine* ; d, part of a spine, 
of which the upper portion has been partially removed to show the double 
tubes separated along the middle; e, minute perforations or punctures, 
believed to traverse thickness of shell. Carboniferous Shale, Capelrig, 

East Kilbride, Lanarkshire. (P. 275.) 

10. Athyris ambigua, Sow. With mesial fold much produced, deep sinus, and of which the edges 
are somewhat pinched upwards in a narrow fold, which slopes gently 
upwards. Carboniferous Limestone Shale, Corrieburn, Campsie. Collec- 
tion of Mr. J. Young. (P. 283.) 


oe) 


c 
is > “i 


bls Pe is An elongated specimen. Carboniferous Limestone, Beith. Collection of 
Mir: J. Neilson... (Pi283,)-) 

12. 3 Royssii, L’Eveille. A large fine example. Carboniferous Limestone, Penton Linn, 
Dumfriesshire. Collection of Mr. J. Thomson. (P. 271.) : 

13. Rhynchonella angulata, Linné. Carboniferous Limestone, Athlone, Ireland. Belfast Museum. 

14, 14 a, 6. ae Brockleyensis, Dav. 14. Natural size. 14 a, 6. Enlarged. Carboniferous Lime- 
stone, Brockley, Lesmahagow. Collection of Mr. J. Thomson. (P. 285.) 

epee Orthis Michelini, L’Eveillé. Culm Measure Limestone, Westleigh, Devonshire. Collection of 
Rev. W. Downes. (P. 292.) 

165 HO ra 1755 », 16. Interior surface of ventral valve. Carboniferous Shales, Roughwood Quarry, 


Beith. 16a. A portion of the inner surface, greatly magnified to show 
the pores or perforations covering principally raised ribs, with nearly 
smooth interspaces. These punctures traverse the entire thickness of shell. 
17. Exterior surface of shell, greatly magnified. a, Large pores or root of 
broken large spines; 6, perforations due to smaller spines (?), forming the 
second series of pores. These pores do not traverse the thickness of shell. 
c, Minute perforations, which alone traverse the thickness of the shell. 


(P. 294.) 
18. Chonetes Laquessiana, de Kon. From the Carboniferous Culm Measures, Westleigh, Devonshire. 
: Collection of Rev. W. Downes. (P. 312.) 
19, 20 ¢, i var. gibberula, M‘Coy. 20. From rotten Limestone, Dockra Quarry, Beith. 


Collection of Mr. J. Neilson. 19. Carboniferous Limestone, Corrieburn, 
Campsie. Collection of Mr. J. Young. 19 a and 20 a. Enlarged. (P. 313.) 


* Since writing the above description, Mr. John Young has informed me that, while manipulating a 
frond of Fenestella from the Blantyre Shales by a process he discovered, wherein he fixes the non-celluli- 
ferous face of the frond to a layer of melted asphalt, to which it firmly adheres, and afterwards placing 
the shale in water for a time, the frond parts from the shale, with its celluliferous face exposed, and often 
in beautiful preservation, he accidentally exposed a crushed specimen of Spirifera lineata, which he 
saw was covered by its delicate hair-like spines. On looking at these spines under his eye-glass, tohis 
great astonishment he dicovered that they were barbed spines, set with little curved hooklets that were 
directed towards the free end of the spines. The accompanying diagrammatic sketch by Mr. Young will 
convey some idea of their appearance. The hooklets are seen to lie in two rows, and are placed nearly 


will be at least twelve pairs of hooklets in one eighth of an inch in length, or thirty-six pairs on the | 
largest spine. On some of the spines can be seen a trace of the shallow groove that runs along the ‘l 


opposite to each other in pairs: They are somewhat long and slender, their base being less than one \ C 
fourth the diameter of the spine. The hair-like spines on this specimen extend fully three eighths of " \ \ B 
an inch from the shell, but were probably a little longer. On an average, continues Mr. Young, there 

)N 

\ 

) 


middle and separates the one tube from the other, and it is just possible that these spines may have 
carried more than two rows of hooklets round their circumference, but from the way the spines A 
lie in the matrix of shale only two rows are visible. Mr. Young thinks that the finding of this new 

and distinctive character in this remarkable species is a point of considerable interest, for he knows of 

no other species amongst the Brachiopoda that have spines carrying hooklets.. Fragment of Spirifera lineata greatly magnified, 
showing hooklets on the spines, A A, broken spines at their base showing double pores; B, flattened spines with hooklets. 
Carb. shales, Newfield, High Blantyre, Scotland. Collection of Mr. J. Young. * 
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SUPPLEMENT, PLATE XXXV. 


CARBONIFEROUS. 


Productus semireticulatus, Martin. Showing attached spines, five inches in length. 
From Lower Carboniferous Limestone, West 
Broadstone, Beith, Ayrshire. Mr. Young’s Collec- 
tion. Hunterian Museum, Glasgow. (P. 307.) 

es scabriculus, Martin. Crushed specimen, showing thread-like spines, 
of which some measure fully one inch and a half. 
Lower Carboniferous Limestone, Trearne, Beith, 
Ayrshire. Same locality as 1 and 2. (P. 308.) 

complectens, R. Etheridge, jun. Figures after those published by 
Mr. R. Etheridge, jun. (‘ Quarterly Journal 
Geol. Soc.,’ vol. xxxii, pl. xxiv, and pl. xxv). Fig. 
4). Hange-line and portions of both dorsal and 
ventral valves united with one of the hinge-spines 
in position. 5. Exterior of the dorsal valve, with 
the cardinal process, concentric wrinkles, and traces 
of the reticulate exterior assumed by the latter. 
6. Exterior of dorsal valve, showing the cardinal 
process and concentric wrinkles. 7. Exterior of a 
ventral valve adhering by two and a half spines 
to the end of a segment of an encrinite stem ; 
broken spines are shown round the margins of 
valves. 8. Interior of ventral valve, showing the 
margins gradually enclosed by the substance of the 
encrinite stem. 9. Portion of encrinite stem, 
side view, with adherent productus; three spines 
shown. 10. Spines tightly clasping encrinite 
stem. 11. A large specimen adhering by seven 
stems. 12. Three individuals, clustered ; front 
view, ventral valves. 13. A larger and more mature 
specimen, front view. Shale and Limestone (= 
Hosie Limestone) of the Lower Carboniferous 
Limestone of the Midlothian Series, Skateraw 
Harbour, near Dunbar; East Barns Quarry, near 
Dunbar; and Carlops, Peebleshire. Museum, 
Edinburgh. (P. 303.) 
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CARBONIFEROUS. 
Fie. 
Ike Productus giganteus, Martin. Hinge-line and well-defined area in the ventral valve. . Carbo- 
niferous Limestone Shales, Muirkirk, Ayrshire. Carb. Monograph, p. 141. 
2 5 humerosus, Sow. (cast), and sub/evis, de Kon. (shell). In same specimen, and show- 


ing that both are referable to a single species. Carboniferous Limestone, 
Caldon Low. Collection of Mr. J. Eccles. (P. 306.) * 

aceo! * tessellatus, de Kon, These examples show that same specimen was provided with two 
or more fringes. Carboniferous Limestone, Little Island, Cork, Ireland. 
Collection of Mr. J. Wright. (P. 310.) 


OGraG... 0; Grifithianus, de Kon. 6. Natural size. 6 a, 6. Enlarged. Carboniferous Shales, 
Brockley, Lesmahagow. Collection of Mr. J. Young. (P. 308.) 
Tf Ion carbonarius, de Kon. 7, Natural size. 7 a. Portion of shell enlarged. 8. Internal 


east of dorsal valve, showing muscular and reniform impressions. Carbo- 
niferous Shale, Cutting in Garngad Road, Glasgow. Collection of Mr. J. 
Neilson.” (P. 309.) 

9. a costatus, Sow. Internal cast of ventral valve, on which are seen very numerous, close, 
small, raised tubercles, which are the casts of the perforations that existed on 
inner surface of valve. Carboniferous Limestone, Lanarkshire. Collection 
of Mr. J. Smith. Carb. Monograph, p. 152. 

10. a aculeatus, Martin. Ventral valve, with perfect spines projecting at right angles to the 
plane of the shell. From rotten Carboniferous Limestone, Cunningham 
Baidland, Dalry, Scotland. Collection of Mr. J. Smith. (P. 311.) 


Ts “ spinulosus, Sow. Ventral valve, with short spines standing erect from surface of the 
shell. Same locality as Fig. 10. (P. 299.) 
12. 4 semireticulatus, Martin. With edges bent upwards so as to form a band or frmge 


round the shell. Carboniferous Limestone, Little Island, Cork. Collection 
of Mr. J. Wright. (P. 307.) 


13: x5 proboscideus, de Verneuil. .Carboniferous Limestone, Cruiserath, Drogheda, Ireland. 
Collection of Mr. J. Wright. (P. 311.) 

14. 5 longispinus, Sow. With spines almost perfect. From same locality and collection as 
Figs. 10 and 11. (P. 298.) 

15,16: 3 33 Sow. 15. Portion of larger valve, greatly magnified. c, External surface, 


showing no evidence of perforations ; s, portion of one of the large hollow 
spines, traversing the thickness of the shell and opening on interior surface 
of the same valve; B, portions of same valve etched with dilute acid, and 
showing numerous perforations, with substance of shell rising round them ; 
these perforations are displayed chiefly on the raised ribs, the interspaces 
between them being almost smooth. 16. Fragment of interior surface of 
the shell, greatly magnified; S, opening of large spine on interior surface 
of valve; B, small perforations, with substance of shell raised round them. 

17 3 semirecticulatus. A portion of inner surface of ventral valve, greatly magnified.  s, 
Opening of spine; 6, numerous perforations, with substance of shell raised 
round them. (P. 307.) 

133-195 20555 costatus. A portion of larger or ventral valve, much magnified. ec, External surface of 
shell, presenting a dense fibrous structure, no perforations existing over its 
surface; 4, portion of shell slightly etched with dilute acid, showing the 
raised perforations. Previous to being etched the shell, as in c, showed no 
perforations. a, Part of internal cast, the shell being completely removed, 
showing numerous pimple-shaped or conical projections, being casts of the 
perforations scattered over the interior surface of the shell. 19. Fragment 
of the interior surface of dorsal valves magnified, showing the perforations 
scattered over its surface. 20. Diagrammatic view of section of shell to show 
how far the perforations extended. m, Outer imperforated surface of shell ; 
n, interior perforated surface. Carb. Monograph, p. 152. 

a giganteus. Portion of internal cast of dorsal valve. a, Large pimple-shaped, conical 
projections, due, according to Mr. Young, to large perforations; e, small 
and very numerous projections, due, according to same paleontologist, to a 
series of smaller perforations that. occur amongst the larger perforations all 
over the shell. (P. 296.) 

20. “ scabriculus. Fragment of internal surface of dorsal valve, greatly magnified. S, Raised 
perforations due to widely-setlarge perforations ; 6, pores due to much more 
numerous and smaller perforations that occur amongst the larger ones all 
over the inner surface of large valve. Carb. Monograph, p. 169. 

23. ; ae strophomena analoga, Phillips. Large valve from Main Limestone of North Hill, 
Campsie, exhibiting numerous vascular impressions that radiate outwards 
from near the beaks to the margin. Collection of Mr. J. Young. (P. 291.) 
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Tira. 

1, 2, 2 a. Streptorhynchus crenistria, Phillips. Two very large examples (somewhat flat- 

tened). 1. From Carb. Shale, Auchenskeoch. 

2. From Auchenskeoch, Ayrshire. Collection 

of Mr. J. Thomson. 2 a. A portion of shell 

magnified to show shell sculpture. (P. 288.) 

By a A perfect bivalve example from Carb. Shale of 

Roughwood, Ayrshire. Collection of Mr. James 
Thomson. (P. 289.) 

_ Two curious malformations. 4. Carb. Shale, 
Abbey Craig Quarry, near Bridge of Allan, 
Scotland. 5. Carb. Shale, Chapel Hill, Kirk- 
caldy, Scotland. Collection of Mr. C. H. 
Peach. (P. 290.) 

65.6.2, 0. a ae var. cylindrica, M‘Coy. From an arenaceous 
deposit, base of Millstone Grit Series, Tri- 
fergus Glen, Campbeltown, Scotland. Collec- 
tion of Mr. J. Thomson. (P. 290.) 

i Internal cast in a Light Grey Sandstone, base of 
Millstone Grit, or probably a passage bed 
between that and the Upper Limestone Series. 
Railway cutting, Garngad Road, Glasgow. 
Collection of Mr. James Neilson. (P. 290.) 
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